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1-P-1 Two different cold sensitive
neurons in avian:TRPM8 dependent and
independent mechanisms
Akane Yamamoto 1, Kenji Takahashi 1,
Makoto Tominaga 2, Toshio Ohta 1
1Dept. Vet. Pharmacol., Fac. Agri. Tottori Univ., 2Dev. of Cell Signaling, NIPS
TRP channels play important roles as detectors of tempera-
ture and irritating chemicals. The functional differences of
these channels among species have been known. Mammalian
TRPM8 is activated by cooling compounds and cold, but no
information is available for the functional role of avian
TRPM8. In HEK293 cells expressing chicken TRPM8
(cTRPM8 HEK), [Ca2+]i was increased by menthol and its de-
rivative WS 12, but not icilin. Chicken TRPM8 was activated
by cold like mouse orthologue. In cDRG neurons, two differ-
ent types of cold sensing neurons were present regarding
menthol sensitivity. The temperature threshold of menthol
sensitive neurons was higher than those insensitive ones. In
cDRG, the cold induced [Ca2+]i increases were not abolished
by the external Ca2+ removal nor by blockade of PLC IP3. Af-
ter neurons were treated with endoplasmic reticulum Ca2+
ATPase blockers, the cold stimulation failed to evoke [Ca2+]i
increases. These results indicate that avian TRPM8 acts as a
cold sensor. In addition, we found that the presence of
TRPM8 independent cold sensing mechanism related to in-
tracellular stores in avian.
1-P-3 Dysfunction of GLAST during
neurodevelopment causes memory
impairments with abnormalities of
neuronal morphology
Sho Hasegawa 1, Hirotake Hida 1, Akihiro Mouri 2,
Masayuki Taniguchi 2, Akira Yoshimi 2,3,
Kohichi Tanaka 4, Toshitaka Nabeshima 5,
Norio Ozaki 3, Yukihiro Noda 1,2
1Div. Clin. Sci.＆ Neuropsychopharmcol., Meijo Univ. Grad. Sch. Pharm., 2Div.
Clin. Sci.＆ Neuropsychopharmcol., Meijo Univ. Fac. Pharm., 3Dept. Psychi.,
Nagoya Univ. Grad. Sch. Med., 4Dept. Mol. Neurosci. Sch. Biomed Sci. Tokyo
Med. Dent. Univ., 5 Meijo Univ. Fac. Sch. Pharm.
In the present study, we investigated a role of glial glutamate
transporter (GLAST) during neurodevelopment in the cen-
tral nervous system (CNS). GLAST deficient mice in adult
showed the decrease in cell size in the cerebral cortex, and in
thickness of the pyramidal neuronal layer of the CA1 area in
the hippocampus. When the early postnatal or adult GLAST
wild type mice were intracerebrally injected 4 times every
other day with an inhibitor of glutamate transporter, DL
threo β benzyloxyaspartate (DL TBOA), the similar mor-
phological changes to were observed in the mice injected dur-
ing the early postnatal, but not adult, in adult. The mice with
morphological changes showed the impairment of contextual
learning and visual recognition memory without affecting
spontaneous activity or emotional behaviors in adult. These
results suggest dysfunction of GLAST during neurodevelop-
ment causes the impairment of learning and memory with
changes of neuronal morphology in the cerebral cortex and
hippocampus in adult.S151-P-2 Down regulation of Bcl 2
associated athanogene (BAG) 3 in
hypothyroid embryonic chick cerebellum
Yui Inomata
Iwate Medical University Grad. Sch. of Pharm. Sci
Thyroid hormones (THs) play important roles in vertebrate
neuronal development and differentiation. It is known that
hypothyroid condition during fetal development can induce
severe developmental defects. Therefore, thyroid dysfunc-
tion and hypothyroid conditions induced by anti thyroid
drugs may influence neuronal development during embryo-
genesis. Little is known, however, about the details of the
mechanisms underlying the adverse effects of thyroid dys-
function on neuronal development. In this study, we exam-
ined gene expression levels of Bcl 2 family members under
hypothyroid conditions using a fertilized chicken egg/chick
embryo model. Hypothyroid chicks exhibited marked reduc-
tion in BAG3 gene expression and protein level, no alteration
in BCL xL, a slight decrease in BCL 2 and evidence of apop-
totic cell death in the cerebellum. We next analyzed the func-
tional role of BAG3 in N1E115 cells derived from mouse neu-
roblastoma as a model of neuronal cells. Knock down of BAG
3 in N1E115 cells using si RNA specifically targeted to BAG3
(si BAG3) enhanced neurite like outgrowth and increased
the proportion of TUNEL positive N1E115 cells. These re-
sults suggest that BAG3 plays important roles in the chick
cerebellum during fetal development.
1-P-4 Intrinsic membrane plasticity
induced by juvenile stress in the mouse
amygdaloid pyramidal neurons
Takayuki Yoshida, Koudai Fujita, Midori Kobe,
Yu Ohmura, Takeshi Izumi, Mitsuhiro Yoshioka
Dept Neuropharmacol, Hokkaido Univ Grad Sch Med.
Although clinical studies have implied the negative effects of
early life stress on brain development, the causality and the
detailed morphogenetic changes has not been clearly eluci-
dated. In the present study, we demonstrated the effect of ju-
venile stress exposure on the neural mechanisms involved us-
ing a rodent model. Mice were exposed to footshock stress
during postnatal days 21 25 as juvenile stress. At the post
adolescent stage whole cell patch clamp recording from
amygdaloid pyramidal neurons and fluorescence dye injec-
tion followed by morphological analyses were carried out.
Post adolescent electrophysiological and morphological stud-
ies identified the action potential firing rate is increased but
spine densities and dendritic lengths are not changed in the
basal amygdaloid pyramidal neurons of juvenile stress ex-
posed mice. These results indicate that juvenile emotional
stress could increase neuronal excitability in the amygdaloid
principal neurons without exerting any significant influence
on neuronal morphologies.4
1-P-5 Spatial clusters of highly
active neurons in neuronal circuits
Kenichi Makino, Kenta Funayama, Yuji Ikegaya
Lab. Chem. Pharmacol., Grad. Sch. Pharmaceut. Sci., Univ. Tokyo
The brain is a complex network consisting of numerous neu-
rons. In the neocortical circuit, the activity of neurons exhibit
extremely different levels from very low to very high.
Highly active neurons constitute a small group that is
sparsely embedded in many other low active neurons. This
minority of highly active neurons is considered to play a ma-
jor role in neural information processing. To elucidate their
spatial distribution in the cortical circuits, we used default
mode c Fos expression as a marker for highly active neurons
because the neurons that express c Fos under baseline condi-
tions exhibit high activity. We investigated strongly c Fos
expressing neurons in the primary visual cortex. Here we in-
troduced two parameters, energy like and entropy like pa-
rameters. First, we calculated the geometric energy of c
Fos expressing neurons. The geometric energy is used as an
index of spatial bias, i.e., “clusterness”. We found that
strongly c Fos expressing neurons were spatially clustered.
Second, we estimated the mean size of these clusters using
the geometric entropy. The cluster size was approximately
100 μm in a diameter. These findings provide insights into
our understanding of the mesoscopic structure of cortical mi-
crocircuits in the neural network.
1-P-7 Collapsin response mediator
protein 1 (CRMP1) and CRMP2 mediate
Semaphorin3A signaling through
distinct pathway in vivo
Hiroko Makihara 1, Shiori Nakai 1,
Aoi Jitsuki Takahashi 1, Haruko Nakamura 1,2,
Naoya Yamashita 1,3, Hiroshi Kiyonari 4, Go Shioi 4,
Fumio Nakamura 1, Fumiaki Tanaka 2, Yoshio Goshima 1
1Dept. Mol. Pharmacol.＆ Neurobiol., Yokohama City Univ. Grad. Sch. Med.,
2Dept. Neurol., Yokohama City Univ. Grad. Sch. Med., 3Dept. Biol. Johns Hopkins
Univ., 4 LARGE, RIKEN CDB
Collapsin response mediator protein (CRMP) was originally
identified as a cytosolic phosphoprotein that mediated Sema3A
signaling. Our previous experiments demonstrated that both
CRMP1 and CRMP2 mediate Sema3A induced growth cone col-
lapse through their phosphorylation, but local inactivation of
these CRMP family proteins in the growth cones induced dis-
tinct phenotypes in the growth cone behavior in the cultured
dorsal root ganglion neurons. However, how CRMP1 and CRMP
2 mediate Sema3A signaling in vivo remains to be determined.
We here generated crmp2 deficient mice and performed phe-
notypic analysis. Golgi Cox staining method revealed that simi-
lar defects in dendritic patterning and spine morphologies were
observed in both sema3A / , crmp1 / layer V pyramidal neu-
rons. In crmp2 / neurons, however, alterations to dendritic pat-
terning were not observed. The sema3A gene shows strong in-
teraction with crmp1 or with crmp2 for dendrite guidance and
spine maturation in the cerebral cortex. There was no genetic
interaction between crmp1 and crmp2 . These findings suggest
that both CRMP1 and CRMP2 mediate Sema3A signaling in
vivo, but probably through distinct signaling pathways.S151-P-6 The effect of pentobarbital on
the firing timing in cortical local circuit
Risako Kato 1, Masanori Yamanaka 2,
Noriaki Koshikawa 1, Masayuki Kobayashi 1
1Dept. Pharmacol., Nihon Univ. Sch. of Dent., 2Dept. Phys., Nihon Univ. CST.
It is unknown how pentobarbital modulates the activities of
cortical local circuits in vivo. Extracellular unit recording
from rat insular cortical neurons was performed under both
awake and anesthetic conditions. Spikelets were analyzed by
Random Matrix Theory (RMT), which enables us to distin-
guish whether events involve regularity. We classified neu-
rons with high spontaneous firing frequency (>5 Hz) with
bursting as HFB neurons, and those with low spontaneous fir-
ing frequency (<10 Hz) and without bursting were classified
as non HFB neurons. Intravenous injection of pentobarbital
decreased spike firing frequency in all HFB neurons and in ~
80% of non HFB neurons. RMT analysis revealed that both
HFB and non HFB neurons showed the pentobarbital in-
duced increase in the number of neurons with repulsion. In
40% of HFB and non HFB neurons under awake condition,
the decay phase of normalized histograms of spontaneous fir-
ing were fitted to an exponential function indicating that the
first spike has less correlation with subsequent spikes. On the
other hand, the number of non HFB neurons that were fitted
to an exponential function increased to 85% under pentobarbi-
tal induced anesthesia conditions, but almost no change in
HFB neurons was observed.
1-P-8 Development of the
quantification method of CRMP
(Collapin Response Mediator Protein) in
the human lymphocyte
Munetaka Nomoto 1,2, Naoya Yamashita 1,
Aoi Jitsuki Takahashi 1, Haruko Nakamura 1,
Hiroko Makihara 1, Mari Ooba 3, Fumio Nakamura 1,
Yoshio Hirayasu 2, Yoshio Goshima 1
1Dept. Pharmacol, Yokohamma city Univ. Sch. Med., 2Dept. Psychiatry,
Yokohamma city Univ. Sch. Med., 3Dept. Biostatistics, Yokohamma city Univ. Sch.
Med.
The study of the axon guidance molecule is conducted energeti-
cally since netrin was discovered in the 1980s. We pay our atten-
tion to CRMP as molecules participating in the neural circuit for-
mation in particular. CRMP is intracellular protein identified for
a signal transduction of repulsion related axon guidance mole-
cules Semaphorin 3A (Sema3A). CRMP has five subtypes, and we
pay attention to CRMP2 above all. CRMP2 develops in brain
broadly as highly phosphorylated protein. CRMP2 is known to re-
ceive two phases of phosphorylation by two kinases (Cdk5 and
GSK3β) which were activated by Sema3A. When CRMP2 is
phosphrylated, intraneuronal microtubule polymerization is re-
strained and, as a result, the cytoskeleton of the growth cone to be
located at the axon tip collapses and nerve cells regress. It be-
comes clear from our past study that post translational modifica-
tion abnormality of CRMP has the important connection with the
pathophysiology of schizophrenia and Alzheimer’s disease. There-
fore the post translatinal modification abnormality of CRMP or
the expression abnormality of CRMP may become a biomarker of
these diseases. We developed a high sensitivity measurement
method of CRMP using the human lymphocyte, I report it here.5
1-P-9 Microglial activation lead to
delayed myelination during the
asymptomatic phase in a mouse model
of Sandhoff disease
Masahiro Irisa 1, Yasuhiro Ogawa 1, Hitoshi Sakuraba 2,
Kazuhiko Oishi 1
1Dept. Pharmacol., Meiji Pharmaceutical Univ., 2Dept. Clin Genetics., Meiji
Pharmaceutical Univ.
Sandhoff disease (SD) is a glycosphingolipid storage disease
that arises from mutations in the Hexb gene and the resul-
tant accumulation of the ganglioside GM2 and related glycol-
ipids in the lysosomes, mainly of neuronal cells. The Hexb /
mice, a mouse model of SD, are born and grow without obvi-
ous neurological defects until ~8weeks of age, at which time
they develop a tremor, startle reaction and increased limb
tone. Hexb / mice have been reported to exhibit neuronal
loss in the brain in association with apoptotic signals, as well
as extensive gliosis at the symptomatic stage (12 16 weeks of
age).Our previousstudies showedthatastrogliosis could be
caused by immune responses during the asymptomatic phase.
In the present study, the relationship between myelination
process and immune responses was investigated. The delayed
myelination was found during the asymptomatic phase and
coincided with CD68 positive microglial activation. The de-
layed myelination was restored in Hexb andFcRgammadou-
ble knockout mice.These results suggest that microglial acti-
vation lead to delayed myelination during the asymptomatic
phase.
1-P-11 Possible role of microglia in
dentate neural circuit formation
Hideki Ueda, Ryuta Koyama, Yuji Ikegaya
Lab. Chem. Pharmacol., Grad. Sch. Pharmaceut. Sci., Univ. Tokyo
Microglia are resident immune cells in the brain that prune
inappropriate synapses. We examined whether microglia
prune inappropriate synapses during dentate neural circuit
formation. The dentate granule cells project the mossy fibers
to synapse with CA3 pyramidal cells. For the detailed analy-
sis of the localization of mossy fiber synapses, we im-
munostained hippocampal slices from postnatal day 3 (P3), P
10, and P17 mice for the presynaptic vesicle associated pro-
tein synaptoporin (SPO), which selectively marks mossy fiber
boutons. The dense SPO signals were found in the molecular
layer of dentate gyrus in addition to CA3 at P3. The SPO sig-
nals in the molecular layer were decreased at P10 and were
only sparsely observed at P17. To examine if the decrease in
SPO signals was mediated by microglia, we cultured hip-
pocampal slices from P6 mice in the presence of clodronate, a
toxin against microglia. Seven days after clodronate applica-
tion, most microglia were deleted from cultured slices and
the SPO signals in the molecular layer were significantly
higher compared to control. Thus, our results suggest that
microglia may prune ectopic mossy fiber synapses in the mo-
lecular layer during dentate neural circuit formation.S11-P-10 The immune cells mediate
the differentiation of neural stem cells in
developmental brain
Shogo Tanabe, Toshihide Yamashita
Dept. Mol Neurosci., Grad. Sch. Med., Osaka Univ.
During brain development, neural stem cells undergo self re-
newal and generate neurons and glial cells in subventricular
zone (SVZ). As the proliferation and differentiation of neural
stem cells determines the brain organization and function, it
is important to understand the mechanism of neural stem
cells activity for the treatment of neurodevelopmental disor-
ders. Recent study demonstrates that peripheral immune en-
vironment is a major contributor to brain development. How-
ever, it has not been elucidated what peripheral factors medi-
ate brain development. In current study, we investigated the
possibility that peripheral immune cells mediate the brain de-
velopment. We initially examined whether peripheral im-
mune cells infiltrate into embryonic and postnatal brain by
flow cytometry analysis, and found that CD45R+CD43+B 1
cells were present in postnatal brain. B 1 cells are responsi-
ble for innate immune system by producing natural antibody.
To determine the role of B 1 lymphocytes in developmental
brain, we co cultured B 1 lymphocytes with neural stem
cells, and found that B 1 lymphocytes promote oligodendro-
cyte differentiation. These studies indicate that B 1 lympho-
cytes infiltrate into brain and promote oligodendrogenesis in
developmental brain.
1-P-12 Toll like receptor 4 and
purinergic activations promote
synergistic expression ofVEGF and
activin A in primary rat microglia
Hiroko Shiraki 1, Izumi Hide 1, Mayumi Kamigaki 1,
Shun Hoshino 1, Yuhki Yanase 2, Toshihiko Shirafuji 1,
Shigeru Tanaka 1, Michihiro Hide 2, Norio Sakai 1
1Dept. Mol. Phamacol. Neurosci., Inst. Biomed. Health Sci., Hiroshima Univ.,
2Dept. Dermatol., Inst. Biomed. Health Sci., Hiroshima Univ.
Microglia are activated following infection, ischemia and in-
flammation, and perform both detrimental and beneficial ef-
fects on neurons. Upon activation of Toll like receptors
(TLRs), microglia produce not only inflammatory mediators,
but also neuroprotective factors. Purinergic receptors as
well as TLRs are critically involved in microglial activation,
but their roles in microglial neuroprotection remain elusive.
Thus, in order to clarify the relationship between TLR4 and
purinergic receptors in microglial neuroprotection, we inves-
tigated the effects of TLR4 ligand (LPS) and purinergic ago-
nist (ATPγS) on the production of neuroprotective factors, fo-
cusing on VEGF and activin A. In primary rat microglia,
stimulation by either LPS or ATPγS significantly induced the
mRNA expression of VEGF and activin A in a dose depend-
ent manner. On the other hand, simultaneous stimulation of
microglia by LPS and ATPγ S substantially enhanced VEGF
and drastically elevated activin A mRNA expression. Given
the roles of VEGF and activin A in protecting neurons, the
synergistic cooperation of TLR4 and purinergic signaling
may promote microglial neuroprotective function at least
through producing these factors.56
1-P-13 Regulation of microglial
functions such as phagocytosis and
production of cytokinesvia α7 nicotinic
acetylcholine receptors
Sachiko Tanaka, Satoshi Numazawa
Dept. Toxicol., Showa Univ. Sch. Pharm.
Activated microglia produces inflammatory cytokines such
as interleukin (IL) 1β and tumor necrosis factor alpha
(TNFα), and results in production of neurotoxic mediators
such as NO. It contributes to neuronal degeneration. Micro-
glia also shows phagocytosis after the morphological change.
α7 Nicotinic acetylcholine receptor (α7 nAChR) has been
identified in microglia and monocyte and it has been known
that α7 nAChR mediated nicotine inhibits the release of
TNFα from macrophages. We examined the effects of nico-
tine and α7 nAChR agonist, GTS 21 on lipopolysaccharide
(LPS) stimulated ability of phagocytosis and gene expres-
sions of IL 1β and TNFα in order to elucidate whetherα7
nAChR is involved in functional regulation of microglia. Mi-
croglia was prepared from 4 weeks old Balb/c mice. Micro-
glia was treated with LPS for 2 hours and then the gene ex-
pressions of IL 1β and TNFα were increased. Long term
stimulation of microglia with LPS induced morphological
change. Amoeboid form of microglia showed phagocytosis us-
ing fluoro labeled beads. GTS 21 inhibits LPS stimulated
production of inflammatory cytokines and phagocytosis.
These results suggest that α7 nAChR agonist has functional
regulation of microglia.
1-P-15 Comprehensive analysis of
cytokine/chemokine dynamics in the
process of activated microglia triggered
disruption of the blood brain barrier
Yukari Shigemoto Mogami, Kazue Hoshikawa,
Yuko Sekino, Kaoru Sato
Divi. Pharmacol., NIHS
Many studies suggest that microglial activation leads to the
disruption of blood brain barrier (BBB) through releasing
various kinds of cytokines/chemokines (C/C) in inflamma-
tory neuropathological conditions. However, there is little
data about microglia (MG) triggered comprehensive changes
in the concentrations of C/C in the process of BBB disruption.
In this study, using the in vitro BBB model comprised of en-
dotherial cells, pericytes and astrocytes, we analyzed the
changes in the concentrations of 27 kinds of C/C when BBB
collapse was induced by activated MG. Addition of LPS
stimulated MG to the brain side of the BBB model signifi-
cantly decreased TEER and the expression levels of tight
junction proteins. We detected remarkable increases in the
concentrations of 15 C/C in the brain sides of the BBB model
with LPS MG. We also detected that LPS MG alone released
12/15 C/C but the concentrations were much lower than
those in the brain sides of the above model. These results sug-
gest that the interaction of activated MG with the other cells
of neurovascular unit is important for the C/C dynamics in
the process of the disruption of BBB.S151-P-14 CNB 001, a pyrazole
derivative of curcumin, selectively
inhibits the lipopolysaccharide induced
phosphorylation of the p38 mitogen
activated protein kinase in cultured rat
microglial cells
Tatsuhiro Akaishi 1, Natsumi Umekawa 1,
Mutsumi Ikeda 1, Kurumi Inaba 1, Noriko Watanabe 1,
David Schubert 2, Kazuho Abe 1
1 Lab. Pharmacol., Fac. Pharm., Musashino Univ., 2 Cell. Neurobiol. Lab., Salk Inst.
We have recently found that CNB 001, a pyrazole derivative
of curcumin, inhibits the lipopolysaccharide (LPS) induced
expression of inducible nitric oxide synthase and the produc-
tion of nitric oxide in primary cultured rat microglial cells.
However, very little is known about molecular mechanisms
underlying the anti inflammatory effect of CNB 001. In the
present study, we investigated the effect of CNB 001 on the
mitogen activated protein (MAP) kinase cascade that plays
an important role in the inflammatory responses of microglia.
Western blot analysis revealed that LPS (100 ng/mL) pro-
duced rapid increases in phosphorylation of extracellular sig-
nal regulated kinase (ERK), p38 MAP kinase and c Jun N
terminal kinase (JNK) in cultured rat microglial cells. CNB
001 (10 μM) significantly inhibited the LPS induced activa-
tion of p38 MAP kinase, but not ERK and JNK. These results
suggest that CNB 001 inhibits inflammatory responses of
brain microglia by selectively suppressing the p38 MAP
kinase signaling pathway.
1-P-16 PAR1 PKCδ/θ axis in the
brain pericytes is involved in the
thrombin induced MMP 9 production
and the blood brain barrier dysfunction
Shinya Dohgu, Takashi Machida, Fuyuko Takata,
Ikuya Kimura, Junichi Matsumoto, Atsushi Yamauchi,
Yasufumi Kataoka
Dept. Pharm. Care Health Sci., Fac. Pharm. Sci., Fukuoka Univ.
Thrombin, a coagulation factor, mediates the development of
brain edema by producing matrix metalloproteinase (MMP)
9, leading to the extracellular matrix degradation and the
blood brain barrier (BBB) disruption. Previously, we re-
ported that brain pericytes, a cellular component of BBB, pro-
duced high levels of MMP 9 induced by thrombin. Here, we
investigate the mechanisms by which pericytes produce
MMP 9 in response to thrombin. Brain pericytes expressed
higher levels of protease activated receptor (PAR) 1 and 4.
The thrombin stimulated MMP 9 release from pericytes
was blocked by PAR1 antagonist SCH79797. This thrombin
induced MMP 9 release were inhibited by two PKC inhibi-
tors Go6976 and Go6983, suggesting that PKCδ and PKCθ me-
diate MMP 9 release from pericytes. In addition, treatment
of pericytes with PAR1 agonist TRAP6 activated PKCδ/θ
and impaired endothelial barrier when pericytes were cocul-
tured with brain endothelial cells. These results suggest that
PAR1 mediates the thrombin induced MMP 9 release from
pericytes through PKCδ and PKCθ activation, leading to BBB
dysfunction.7
1-P-17 Glucagon like peptide 1
strengthens the barrier integrity in
primary cultures of rat brain endothelial
cells
Shinsuke Nakagawa 1, Shuji Fukuda 2, Rie Tatsumi 1,
Yoichi Morofuji 2, Kentaro Hayashi 2, Masami Niwa 3
1Dept. Med. Pharmacol., Nagasaki Univ. Grad. Sch. Biomed. Sci., 2Dept.
Neurosurge., Nagasaki Univ. Grad. Sch. Biomed. Sci., 3 PharmaCo Cell Company
Ltd.,
We examined the effects of glucagon like peptide 1 (GLP 1)
on barrier functions using an in vitro blood brain barrier
(BBB) model. GLP 1 increased transendothelial electrical re-
sistance and decreased the permeability of sodium fluo-
rescein. We analyzed the expression of TJ proteins with
western blotting. GLP 1 increased the expression of occludin
and claudin 5. The effects on these barrier functions induced
by GLP 1 were significantly inhibited in the presence of the
GLP 1 receptor antagonist and the protein kinase A inhibi-
tor. GLP 1 analogs are approved for treatment of type 2 dia-
betes mellitus, and thus, we examined the effects of GLP 1 on
hyperglycemia induced BBB damage. GLP 1 improved the
BBB integrity induced by hyperglycemia. As GLP 1 stabi-
lized the integrity of the BBB, probably via cAMP/PKA sig-
naling, the possibility that GLP 1 acts as a BBB protective
drug should be considered.
1-P-19 A novel ferulic acid derivative
FAD012 improves cerebral blood flow
and enhances swallowing reflux in a rat
chronic cerebral hypoperfusion model
Takashi Asano 1, Hirokazu Matsuzaki 1, Meiyan Xuan 2,
Kosuke Hayashi 2, Takeshi Sakamoto 2,
Yasuhide Hibino 3, Mari Okazaki 1
1 Pharmacol., Fac. Pharm. Sci., Josai Univ., 2Org. Med. Chem., Fac. Pharm. Sci.,
Josai Univ., 3 Immunobiochem., Fac. Pharm. Sci., Josai Univ.
Dysphagia is a major complication of stroke and often leads to
lethal aspiration pneumonia in the patients. In the present
study, we investigated the effects of FAD012, a synthetic
novel derivate of ferulic acid (FA), against the swallowing
dysfunction induced by bilateral common carotid artery oc-
clusion (2VO) in male Sprague Dawley rats. Rats were con-
tinuously treated with FAD012 (3 or 10 mg/kg daily, p.o.)
from one week before 2VO. Two weeks after 2VO, swallow-
ing reflux was evoked by injection of stimulating solution (50
μL of water or citric acid) into the pharyngolaryngeal region
and was identified by EMG activity of the mylohyoid muscle.
Pretreatment with FAD012 but not FA improved the cere-
bral blood flow (CBF) measured by laser Doppler flowmetry
in 2VO rats. 2VO rats had an attenuated swallowing reflux ;
they showed a smaller number of swallows with a longer on-
set latency compared with the sham operated rats. FAD012
dose dependently increased the number of swallows and re-
duced the latency in 2VO rats, and these effects were more
potent than those of FA. These results suggest that FAD012
ameliorates the swallowing dysfunction in part via improve-
ment of CBF in 2VO rats.S11-P-18 Functional role of activated
astrocytes in blood brain barrier
breakdown caused by brain injury
Hiroko Ikeshima Kataoka 1, Motoko Furukawa 2,
Sayaka Inui 2, Manae Imamura 2, Masato Yasui 2
1 Facul. Sci and Engin., Waseda Univ., 2Dept. Pharmacol.＆ Neurosci., Keio Univ.
Sch. Med.
Glial activation, such as cell proliferation or express some of
the molecules concerned in astrocytes or microglia are ob-
served after the traumatic injury to the brain. However, the
biological significance is not yet clarified. To know the func-
tional role of astrocyte activation, we made stab wound injury
to mouse brain, and analyzed IgG leakage using immunofluo-
rescent staining with mouse IgG antibody for evaluate recov-
ery of the BBB breakdown. IgG leakage was mostly high at 1
day after the stab wound, and diminished almost by 7 days af-
ter that. We used bromo deoxy uridine (BrdU) incorporation
with drinking water to analyze the proliferation rate of astro-
cytes using anti BrdU and anti GFAP antibody by co im-
munostaining. It revealed that activation of astrocyte was
mostly high at day after 3, and then the activity was de-
creased by 7 days after. To know the expression level of the
genes related to the BBB integrity, we used RT qPCR
method, and found that most of the genes were down regu-
lated just after the BBB breakdown, but the expression levels
were recovered to basal level within 7 days. From these re-
sults, astrocytes activation might have a functional role con-
cerned in BBB recovery from breakdown caused by brain in-
jury.
1-P-20 Homeostatic changes of
neuronal activity against cerebral
hypoperfusion in the mouse thalamo
cortico hippocampal network
Yuya Nishimura, Reimi Abe, Takuya Sasaki,
Yuji Ikegaya
Dept. Chemical Pharmacol., Tokyo Univ. Grad Sch. Pharm.
Neuronal activity is highly sensitive to changes in oxygen
tension. In this study, we performed in vivo extracellular
electrophysiological recordings from up to 8 brain regions in
mice, including the thalamus, dorsal hippocampus, and soma-
tosensory cortex while cerebral hypoperfusion was induced
by unilateral carotid artery occlusion. The occlusion trig-
gered a rapid (<1 min) change in the power of local field oscil-
lations. The degree and the direction of the power changes
varied across individual animals and brain regions. The abso-
lute power changes from the baseline became less pro-
nounced with time, and no significant changes were observed
1 h after the induction of hypoperfusion. Consistently, mice
subject to chronic hypoperfusion for 7 days showed no appar-
ent differences of neuronal activity compared with control
mice. Our results indicate that cortical neuronal networks
have a homeostatic ability to maintain their internal neuro-
physiological properties against prolonged hypoperfusion of
cerebral blood flow.58
1-P-21 The neuroprotection of the
biguanide derivatives via inhibition of
NMDAR andASIC on cerebral ischemia
Takashi Masuko 1, Chie Amino 1, Ryou Ohmori 1,
Natsumi Tsubota 1, Misaki Nagasaka 1,
Muneharu Miyake 2, Toyofumi Suzuki 3,
Kuniko Kusama Eguchi 4, Genki Kimura 1,
Tadashi Kusama 1, Yasuo Kizawa 1
1 Lab. Physiol. and Anat., Nihon Univ. Sch. Pharm., 2 Lab. Organ. Chem., Nihon
Univ. Sch. Pharm., 3 Lab. Pharmaceutics, Nihon Univ. Sch. Pharm., 4 Lab.
Biochem., Nihon Univ. Sch. Pharm.
Intracellular Ca2+ overload is essential for neuronal injury as-
sociated with neuropathological syndromes, including brain
ischemia. Excessive Ca2+ in the cell through N methyl D as-
partate receptor (NMDAR) and acid sensing ion channel
(ASIC) activates a cascade of cytotoxic events leading to acti-
vation of enzymes that break down proteins, lipids, and nu-
cleic acids. We synthesized novel biguanide derivatives and
examined the effects of that on NMDAR and ASIC. The in-
hibitory effects of biguanide derivatives on NMDAR or ASIC
were strongly voltage dependent, being more pronounced at
hyperpolarized than at depolarized membrane potentials.
These data suggest biguanide derivatives act as an open chan-
nel blocker on the channel pore of NMDAR and ASIC. We
next decided to investigate the neuroprotective effect of
biguanide derivatives on brain infarction using photochemi-
cally induced thrombosis model mice. Biguanide derivatives
reduced infarction volume when it was administered i.p. or i.
c.v. prior to the onset of thrombosis or after 0.5 h. These find-
ings indicate that biguanide derivatives inserts the channel
pore of NMDAR and ASIC and exhibits neuroprotective ef-
fects against ischemia model mice.
1-P-23 Effects of prenatal exposure
to a histone deacetylase inhibitor
trichostatinA on emotional behaviors
and brain morphology in adult male
mice
Yuta Hara 1, Yukio Ago 1, Keisuke Katashiba 1,
Atsuki Taruta 1, Momoko Higuchi 1, Yusuke Onaka 1,
Hitoshi Hashimoto 1,2, Toshio Matsuda 3,
Kazuhiro Takuma 2,4
1 Lab. Mol. Neuropharmacol., Grad. Sch. Pharm. Sci., Osaka Univ., 2United Grad.
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Rodents prenatally exposed to valproic acid (VPA) are used as animal
models of autism. We have recently demonstrated that prenatal VPA
exposure at embryonic day 12.5 (E12.5), but not E14.5, causes autism
like behavioral abnormalities and decreases Nissl positive cell num-
bers in the cerebral cortex and dendritic spine density in the cerebral
cortex and hippocampus of adult male offspring. To investigate the in-
volvement of histone deacetylase (HDAC) inhibition in the effects of
VPA, in the present study, we examined the effects of prenatal expo-
sure to trichostatin A (TSA), a potent and specific inhibitor of HDAC,
on emotional behaviors and brain morphology in adult male mice.
Male offspring prenatally exposed to TSA (1 mg/kg) at E12.5, but not
E14.5, displayed social interaction deficits and recognition memory
impairment. Morphological analysis revealed that prenatal TSA expo-
sure decreased Nissl positive cell numbers in the prefrontal and so-
matosensory cortices and dendritic spine density in the hippocampal
CA1 region, and prefrontal and somatosensory cortices. These find-
ings suggest that HDAC inhibition at E12.5 mimics the prenatal VPA
induced behavioral and morphological abnormalities.S11-P-22 Involvement of BRINP family
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Epilepsy is frequently associated with psychiatric symptoms
related to ADHD and autism. BMP/RA induced neural spe-
cific protein 1 (BRINP1) is a gene induced during differentia-
tion of peripheral neurons, which is highly expressed in vari-
ous brain regions. However, it remains unclear if epilepsy is
associated with BRINP1 function. Therefore, to clarify the
physiological role of BRINP1 we conducted behavioral phar-
macological tests on kindling induced BRINP1 KO mice. We
also examined kindling induced alterations in c Fos expres-
sion by immunohistochemistry. Both kindled and KO mice
showed impaired anxiolytic effects in the elevated plus maze
test. Moreover, c Fos expression was significantly increased
in the dentate gyrus in KO kindled mice compared with
wild type mice. Furthermore, c Fos expression was in-
creased in the hippocampus, amygdala, and hypothalamus in
both kindled and KO kindled mice 3 hr after pentylenetetra-
zol injection, although this increase was similar in KO and
wild type mice. These results suggest that the BRINP1 gene
may not be directly involved in epileptic behavior. Deregula-
tion of neurogenesis is observed in BRINP KO mice, and may
cause the promoting effect on epileptic behavior related to
psychiatric symptoms.
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Clinical studies showed that microduplications at 7q36.3, contain-
ing VIPR2 , confer significant risk for schizophrenia. VIPR2
gene encodes the VPAC2 receptor for VIP and PACAP. Lym-
phocytes from patients with these mutations exhibited higher
VIPR2 gene expression and VIP responsiveness. Here we aimed
to determine in a C57BL/6 mouse model if the VIPR2 linkage to
mental health disorders might be due to overactive VPAC2 re-
ceptor signaling during postnatal brain maturation by daily ad-
ministration of the selective VPAC2 receptor agonist Ro 25 1553
from postnatal day 1 (P1) to P14. Western blot analyses on P21
revealed significant reductions of synaptophysin and PSD 95 in
the prefrontal cortex, but not in the hippocampus, in Ro 25 1553
treated mice. The same postnatally restricted treatment re-
sulted in a disruption in prepulse inhibition of the acoustic star-
tle response. No effects were observed in locomotor activity, so-
ciability, or fear conditioning or extinction. These results sug-
gest that overactivation of the VPAC2 receptor in the postnatal
mouse results in a reduction in synaptic proteins in the prefron-
tal cortex and selective alterations in prepulse inhibition.59
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Piccolo, a cytomatrix protein encoded by the PCLO gene,
serves with synaptic vesicle exocytosis endocytosis in the
presynaptic membrane. We previously found that the expres-
sion levels of PCLO mRNA increased in the brain of psycho-
sis animal model, and several reports revealed that PCLO
mRNA elevated in the postmortem brain of the patients with
bipolar disorder and schizophrenia. In the present study, we
demonstrated the causal relationship between Piccolo and
mental disorders.The expression levels of PCLO mRNA in-
creased in the prefrontal cortex of mice subchronically
treated with antipsychotic drug. This finding suggests that
above elevated PCLO mRNA is due to the therapeutic effi-
cacy, rather than the pathogenesis, in mental disorders. Ac-
cordingly, we investigated the phenotypical changes in mice
with Piccolo knockdown in the prefrontal cortex. The Piccolo
knockdown mice showed hyperlocomotion in the novel envi-
ronment and cognitive deficits. In addition, the phosphoryla-
tion levels of synapsin and the facilitation levels in short
term synaptic enhancement were reduced. These observa-
tions propose that the down regulation of Piccolo expression
in the prefrontal cortex associated with the functional impair-
ments in mental disorders.
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Antidepressants are often used in conjunction with anti Al-
zheimer drugs to treat the behavioral and psychological
symptoms of dementia (BPSD). Here, we studied the interac-
tion between antidepressants and cholinesterase inhibitors
(ChEIs) in inducing extrapyramidal side effects (EPS). Sero-
tonin reuptake inhibitors (SSRIs), fluoxetine and paroxetine
significantly potentiated galantamine induced EPS in a syn-
ergistic manner. The EPS augmentation by fluoxetine was
antagonized by 5 HT2 antagonist, ketanserin and 5 HT6 an-
tagonist, SB 258585. In contrast to SSRIs, a serotonin and no-
radrenaline reuptake inhibitor (SNRI), milnacipran, and a no-
radrenergic and specific serotonergic antidepressant
(NaSSA), mirtazapine, failed to augment galantamine in-
duced EPS. In addition, combined treatment of prazosin (α1
antagonist), but not yohinbine (α2 antagonist), with mil-
nacipran significantly potentiated galantamine induced EPS.
The present results indicate that the SSRIs and ChEIs inter-
action facilitates EPS induction via the activation of 5 HT2
and 5 HT6 receptors. The combination of SNRIs and ChEIs
could be recommended with reduced EPS liability for the
BPSD therapy, which is probably due to the activation of α1
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We have reported that prenatal valproic acid exposure at embryonic
day 12.5 (E12.5) causes autism like abnormal behaviors and Nissl
positive cell loss in the prefrontal and somatosensory cortices in
mouse offspring. Furthermore, we recently found that prenatal expo-
sure to trichostatin A (TSA), a potent and specific inhibitor of his-
tone deacetylase (HDAC), also causes behavioral and morphological
abnormalities. In the present study, we examined whether prenatal
TSA exposure affects neuronal maturation in primary mouse corti-
cal neurons, and then further investigated the molecular mechanisms
underlying the effect of prenatal HDAC inhibition. Prenatal TSA ex-
posure at E12.5 decreased total number, total length, and complexity
of neuronal dendrites at 7 and 14 days in vitro (DIV). These effects
were not observed at 21 DIV. Prenatal TSA exposure decreased neu-
roligin 1 mRNA level and neuroligin 1 knockdown impaired neuro-
nal maturation. These findings suggest that prenatal HDAC inhibi-
tion delays neuronal maturation by decreasing neuroligin 1 expres-
sion. The effects of neuroligin 1 overexpression in prenatally TSA
treated neurons will be discussed in my presentation.
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Valproic acid (VPA) exposure during pregnancy has been linked
with increased incidence of autism, and has been demonstrated as a
useful model of autism in mice. We examined the early behavioral
and anatomical changes as well as molecular changes in mice prena-
tally exposed to VPA (VPA mice). In this study, we first showed that
VPA mice showed impaired social recognition, developmental delays
as assessed with self righting, eye opening and social recognition
tests. In addition, we provide the first evidence that primary cul-
tured neurons from VPA treated embryos present an increase in
dendritic spines, compared with those from control mice. Mutations
in phosphatase and tensin homolog (PTEN) gene is also known to be
associated with autism, and mice with Pten knockout show character-
istics of autism. The protein level of Pten was decreased and p Akt
was increased in the cerebral cortex and the hippocampus, and a dis-
tinctive anatomical change in the CA1 region of the hippocampus
which is a similar to the Pten knockout model was observed. Taken
together, our study suggests that prenatal exposure to VPA induces
autistic behavioral and neuroanatomical changes via the reduction of
Pten level and these changes were detectable in the early days of life.60
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Selective elimination of inappropriate synapses is fundamen-
tal to the refinement of neural circuits. Deficits in synapse
elimination are suggested in autism spectrum disorders
(ASDs). Here we investigated whether and how the deficits in
synapse elimination are involved in the pathogenesis of ASDs,
focusing on the mossy fiber synapses in the dentate gyrus
CA3 circuits. In control mice, the dentate gyrus CA3 circuits
were refined through microglia mediated elimination of
mossy fiber synapses from postnatal 15 to 20 days old. In con-
trast, the microglia mediated synapse elimination was at-
tenuated, and the excess number of mossy fiber synapses re-
mained in the maternal immune activation induced mouse
model of ASDs. Finally, rearing ASD model mice in an en-
riched environment during development returned the syn-
apse density to the control levels. Thus, our findings suggest
that the deficits in microglia mediated synapse elimination
induce excess synaptic connections in the dentate gyrus CA3
neural circuits in ASDs and the deficits in synapse elimina-
tion can be arrested by early life experiences.
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Activation of the Akt/mTOR/p70S6K signaling followed by syn-
aptic protein translation underlies the rapid antidepressant effect
of ketamine. Releasing BDNF followed by activation of its recep-
tor TrkB is also involved in the mechanism of ketamine. There-
fore, we hypothesized that compounds possessing a neurotro-
phin like activity produce antidepressant effect. We previously
reported that compounds originally isolated from Viburnum aw-
abuki and its derivatives exhibited neurite outgrowth activity in
PC12 cells. We have here investigated whether derivative RAD
42 activates signaling pathways known to be involved in the anti-
depressant effects of ketamine and produces antidepressant ef-
fect in mice. The phosphorylated Akt, p70S6K and GSK 3b were
significantly increased by treatment of RAD42 (100 mg/kg i.p.) in
the mouse prefrontal cortex and hippocampus 30 minutes after
treatment. RAD42 also produced the antidepressant like behav-
ioral effect in the tail suspension test in mice 24 hours after the
treatment. In conclusion, RAD42, a neurotrophic compound, pro-
duces molecular and behavioral effects that resemble those pro-
duced by rapid acting antidepressants in mice.S11-P-30 Na+, K+ ATPase inhibition
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Impulsivity and hyperactivity are usually observed in sev-
eral psychiatric disorders such as ADHD, bipolar disorder
and schizophrenia. In this study, we evaluated the effect of in-
tracerebroventricular (ICV) injection of ouabain, an inhibitor
of Na+, K+ ATPase, on impulsivity and hyperactivity in mice.
Male C57BL/6J mice at 6 weeks old were injected ouabain
into the right ventricle under anesthesia with pentobarbital.
At seven days after ICV injection, cliff avoidance reaction
was assessed using a round wooden platform (diameter, 20
cm ; thickness, 2 cm), supported by a wooden bar (height, 50
cm). Ouabain significantly increased the number of exploring
the edge of the platform, and some mice fell from the edge of
platform with in 10 min. On the other hand, intraperitoneal
administration with chlorpromazine (1 mg/kg), a typical an-
tipsychotic, significantly decreased the number of exploring
the edge of the platform in ouabain injected mice. Notewor-
thy, we did not observe any adverse effect after chlorpro-
mazine treatment. These results suggest that inhibition of
Na+, K+ ATPase causes impulsivity and hyperactivity via ex-
cessively accelerating dopamine D2 receptor signaling path-
way.
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[Aim] Brain concussions are associated with neuropsychiatric
disorders such as depression. However, few preclinical stud-
ies have examined concussion induced depression. The aim
of this study is to examine if sodium butyrate (NaB), a histone
deacetylase inhibitor, ameliorates depressive like behavior
in animal models of concussion.
[Methods] C57BL/6 mice (male, 20 25 weeks old) were sub-
jected to concussion by dropping a weight (40 g) from a
height of 90 cm. Magnetic resonance imaging (MRI) was con-
ducted 4, 48 and 72 h after concussion. Depressive like behav-
ior was assessed using forced swim test. Mice received 7
daily consecutive injections of either NaB (0.4 and 1.2 g/kg, i.
p.) from 3 days after concussion and then the effectiveness of
NaB on concussion induced depressive like behavior was
evaluated 24 h after the last injection of NaB.
[Results] Serial MRI showed no abnormalities of the cere-
brum of concussed mice. At 3 days after concussion, depres-
sive like behavior was observed and was maintained at least
10 days post concussion. We found that NaB administration
significantly ameliorated depressive like behavior in a dose
dependent manner.
[Conclusion] These results suggest that NaB might be effec-
tive on the concussion induced depression.61
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Circadian system regulates various biological functions such
as sleep/wake cycle and mood. This system also affects the
effectiveness of medication. In this study, we investigated the
effects of dosing time on the pharmacological activity of sev-
eral antidepressants that act on serotonergic, noradrenergic,
and/or dopaminergic neurons. C57BL/6 mice were intraperi-
toneally administered with fluoxetine, imipramine, venla-
faxine, or bupropion at ZT1 (morning), ZT7 (midday), ZT13
(evening), or ZT19 (midnight), and the antidepressant activ-
ity was evaluated by tail suspension test. Each antidepressant
reduced the immobility, and the activity fluctuated according
to the dosing time. Fluoxetine and imipramine showed rela-
tively strong rhythms, and showed a maximum effect at ZT1
and ZT13, respectively. Venlafaxine and bupropion showed
weak rhythms with a peak at ZT7 13 and ZT19 1, respec-
tively. These drugs modified the locomotor activity in open
field test, but the effects were not affected by the dosing
time. These results suggest that the circadian rhythm has a
specific influence on the antidepressant activity. These anti-
depressants could be used more effectively by considering
their dosing time and the combination of the drug.
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Sluka model rat which develop chronic allodynia is used as
one of model animals of fibromyalgia. It has been well known
that fibromyalgia, in addition to allodynia, exhibits anxiety,
depression, irritability, and so on. In this study, we confirmed
depression and anxiety like behavior and evaluated the
changes of brain neurotransmitters in Sulka model rat.
Sluka model rats did not exhibit depression like behavior in
the forced swimming test, but exhibited anxiety like behav-
ior in the open field test or the elevated plus maze test. Along
with it, a significant increase in NE content of the hippocam-
pus and medulla oblongata, a significant reduction of
DOPAC/DA and HVA/DA ratio in amygdala and medulla ob-
longata, a significant increase of 5 HT and 5 HIAA content
in the hippocampus, and a significant decrease in 5 HIAA/5
HT ratio were observed. Thus we clearly showed that Sluka
model rats exhibited anxiety like behavior and changes of
the brain transmitters, and that this animal is useful as a
model of chronic allodynia associated with anxiety like be-
havior. We are planning to evaluate anti anxiety drugs using
this animal model in the future.S11-P-34 NeoechinulinA induced
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Neoechinulin A is an isoprenyl indole alkaloid, and has scav-
enging, neurotrophic factor like, and anti apoptotic activi-
ties. However, the effectiveness of neoechinulin A in animal
models of disease has not yet been explored. In this study, we
investigated the effects of neoechinulin A on memory impair-
ment in lipopolysaccharide (LPS) treated mice, and antide-
pressant like effects in mice. In the Y maze test, the in-
tracerebroventicular (i.c.v.) administration of LPS (10 μg/
mouse) significantly decreased spontaneous alternation be-
havior, which was prevented by the prior administration of
neoechinulin A (300 ng/mouse, i.c.v.). None of the treatment
altered the locomotor activity of mice. Moreover, the admini-
stration of neoechinulin A decreased the immobility time in
the forced swim test, which was prevented by the prior ad-
ministration of NAN 190 (an antagonist of 5 HT1A recep-
tors), ketanserin (an antagonist of 5 HT2A receptors), and
parachlorophenylalanine (an inhibitor of 5 HT synthase).
These results suggest that neoechinulin A improved memory
function in LPS treated mice, and also had antidepressant
like effects through changes in the 5 HT system.
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Rat pups emit ultrasonic vocalizations (USVs) when they are
isolated from their mothers. Diazepam has an anxiolytic ef-
fect on rat pups via the activated function of gamma ami-
nobutyric acid (GABA), and this significantly reduces the
USVs. In addition, it has also been reported that there are
sexual differences in the effects of diazepam on other behav-
ior. Therefore, the purpose of this study is to examine
whether there are also sexual differences in the effect of di-
azepam on maternal separation induced USVs. Male and fe-
male Wistar Imamichi rat pups at postnatal day 3 and 5, were
orally administered diazepam (1.0 mg/kg) or vehicle as a con-
trol. Their USVs were recorded for 5 minutes. At both days,
only the diazepam treated male pups showed a significant re-
duction in the USVs compared to control. Therefore, this re-
sult shows that there is a sexual difference in the effect of di-
azepam on the pup USVs. It also suggests that there may be
another system apart from GABA that is important for USVs
in female. In future studies, we intend to examine the mecha-
nism of this sexual difference. This study was supported by a
Grant in aid from the Ministry of Health, Labour and Wel-
fare, Japan.62
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The aim of the present study was to clarify emotional proper-
ties in rats repeatedly administered ACTH during the early
postnatal period.
Tetracosactide, the N terminal 24 amino acids of the natu-
rally occurring ACTH, were administered once a day at dose
of 100 μg to male rat pups for 5 days on the day 21 after birth
(3wACTH). Saline injected rats were subjected as a litter-
mate control.
Plasma corticosterone in 3wACTH significantly increased,
indicating stress exposure by pharmacological intervention.
Three wACTH showed decrease of time spent in the open
arms (elevated plus maze test), the longer latency to ap-
proach a food pellet in the novel environment (novelty sup-
pressed feeding test) and reduction for sucrose consumption
(sucrose preference test). These abnormal behaviors in 3
wACTH indicated the anxiety like and/or depressive like
behaviors, which were observed in 10, but not 6 weeks old.
Moreover, adrenomegaly observed in 10 week old 3wACTH
compared with control.
These findings suggest that pharmacological stress (namely
ACTH administration) during early postnatal period might
produce emotional abnormalities such as the anxiety like and
depressive like behaviors in adulthood but not adolescent,
with a critical developmental period.
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Depression is associated with alterations of serotonergic sys-
tem that projects to various brain areas including medial pre-
frontal cortex (mPFC). 5 HT1A and 5 HT2A receptors are
abundantly expressed in mPFC, however, pathophysiological
roles of individual 5 HT receptors remain unclear. To clar-
ify their involvements in etiology, we examined the effects of
5 HT receptor agonists on excitatory transmission in mPFC
slices prepared from control and chronic restraint stressed
mice, a model of depression. 8 OH DPAT, a 5 HT1A ago-
nist, suppressed fEPSPs in control and CRS slices to a similar
extent. mCPBG, a 5 HT3 agonist, also suppressed fEPSPs in
control, whereas effect of mCPBG significantly attenuated in
CRS slice. DOI, a 5 HT2A/2C agonist and RS67333, a 5 HT4
receptor agonist, were devoid of apparent effects in both
mice. Analysis using real time RT PCR showed that there
was no change in the mRNA levels of 5 HT receptors in fron-
tal cortex except for 5 HT4 of which expression increased in
CRS mice. Data taken from electrophysiological and real
time RT PCR experiments indicate that stress elicits a selec-
tive decrease in inhibitory pathway following 5 HT3 recep-
tor activation in mPFC without altering expression of 5 HT3
receptor.S11-P-38 Repeated Stress alterate the
expression patterns of female mice
hippocampal KCC2/NKCC1 associated
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Correlations between chronic stress,K+/Cl /Cl cotransporter
(KCC2) and Na+/K+/Cl /Cl cotrasporter (NKCC1) in the hip-
pocampus remain poorly understoods. Here we investigated
behaviors and expression patterns of KCC2 and NKCC1 in
the hippocampi of female mice under chronic stress. Re-
peated stress (RS) was induced in experimental mice by re-
peated forced water administration. Then, expression pat-
terns of GABAergic signaling molecules were identified by
immunohistochemical analysis and performance was assessed
using several behavioral tests. The results of immunohisto-
chemistry analysis showed that RS decreased KCC2 expres-
sion and increased NKCC1 expression in membranes of
granular and pyramidal cells in the hippocampus. The novel
object recognition (NOR) test and sociability test revealed
that RS induced cognitive and sociability deficits, whereas
RS increased the time spent in the open arms of the elevated
plus maze test and induced attention deficits in other tests. In
summary, RS induced alterations in membrane KCC2/NKCC
1 balance in the hippocampus of female mice, which may con-
tribute to GABAergic disinhibition associated with cogni-
tional, sociability and attention deficits.
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Serotonin transporter (SERT) activity attenuates the protein
kinase C (PKC) mediated SERT phosphorylation and surface
expression. In the present study, we investigated whether
PKC is related to depressive behaviors in forced swimming
stressed mice, and further they are mediated via SERT func-
tion in stressed mice. Mice were forced to swim (the 1st
swimming : stressed mice) to get the immobility time stable
at the 2nd swimming. On the next day, they were forced to
swim again (the 2nd swimming : tested mice), and 10 min
later, they were performed the social interaction test. The
expression levels of phosphorylated SERT protein were de-
creased in tested mice. A PKC activator, phorbol 12 myris-
tate 13 acetate (PMA) as well as antidepressants attenuated
the immobility and impairment of social behaviors in tested
mice. It also increased in the expression levels of phospho-
rylated PKC and SERT proteins. A PKC inhibitor,
chelerythrine exacerbated both behavioral impairments in
tested mice and decreased the expression levels of phospho-
rylated PKC protein. These findings suggest that the PKC
activator attenuates some depressive behaviors in stressed
mice to promote metabolism of SERT via phosphorylation
PKC, and it might be a novel antidepressant.63
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We have already reported that the social defeat stress mice de-
creased voluntary activity at the dark time and degraded social
behavior in the social interaction test. In addition, we reported
that fluvoxamine improved these reductions. In this study, we
examined whether these effects of fluvoxamine involved sero-
tonin synthesis and serotonin release in prefrontal cortex (PFC).
The male C57BL/6 mice of 5 week old were exposed social de-
feat stress (20 minutes/day) for 7 days. Moreover, at the same
time Flu (5 mg/kg/day, s.c.) or saline were administered to each
group. RNA expression level of TPH was measured in mouse
hippocampus and PFC by Real time PCR. Also serotonin release
in PFC examined by microdialysis. In the result, increased anxi-
ety by social defeat stress showed improvement by the admini-
stration of fluvoxamine. In addition, Flu treatment recovered re-
duced serotonin release in PFC by microdialysis. Further, Flu
recovered reduction of TPH mRNA expression level by social
defeat stress. These results suggested that Flu could improve
the decrease in voluntary activity mediated by TPH and 5 HT
release in mice with social defeat stress induced behavior.
1-P-43 Neurobehavioral effects of
nasal instillation of titanium dioxide
nanoparticles
Syunji Yokota
Hatano. Res. Inst., FDSC.
The influences of intranasal instillation (INI) of titanium diox-
ide (TiO2) nanoparticles on the learning capability and emo-
tionality were examined in male SD rats. INI of 2.5 or 25 mg/
kg TiO2, or equal volume of distilled water was performed
into 2 week old animals for continuous 5 day. Spontaneous
activity was measured by Supermex, and learing capability
was evaluated by shuttle box avoidance test (SBAT), per-
formed at 7 and 8 week old, respectively. Rearing and am-
bulation of the animals treated with TiO2, tended to be low or
significantly lower than the control animals during dark pe-
riod. At SBAT, although avoidance rates of TiO2 treated ani-
mals were not affected, crossing count of TiO2 treated ani-
mals was tended to be low. Furthermore, freezing like be-
havior during unconditioned stimuli at the 1st day of SBAT
was observed only in TiO2 treated animals. Hippocampal tis-
sues of 9 week old animals were collected from 25 mg/kg
TiO2 and control groups, and mixed tissue concentration of ti-
tanium was measure by ICP MS. As a result, titanium con-
centration in 25 mg/kg TiO2 animals was 3 times higher than
the control animals. These results suggested that inhaled
TiO2 nanoparticles may affect human emotionality via inva-
sion into the olfactory system.S11-P-42 p11, a possible mood
regulator, is essential for the reward
related dopamine responses
Yuuki Hanada, Yukie Kawahara, Yoshinori Ohnishi,
Takahide Shuto, Mahomi Kuroiwa, Naoki Sotogaku,
Akinori Nishi
Dept. of Pharmacol., Kurume Univ. Sch. of Med.
p11, a member of the S100 protein family, regulates depres-
sion like behaviors and responses to antidepressants. A re-
cent study showed that the nucleus accumbens (NAc) is a key
site of p11 action. Dopamine (DA) neurons in the NAc and
prefrontal cortex (PFC) are responsible for aspects of re-
ward and cognition related behaviors, respectively, which
are impaired in depression. The present study investigated
the role of p11 in the DA responses to rewarding stimuli.
For this aim, the effects of rewarding stimuli (cocaine, food
and sexual interaction) on the extracellular DA levels in the
NAc and PFC were evaluated in p11 knockout mice using in
vivo microdialysis.
All the rewarding stimuli induced increases in DA in the
NAc and PFC in wild type mice. The DA responses to re-
warding stimuli in the NAc were smaller (cocaine) or abol-
ished (food and sexual interaction) in p11 knockout mice. The
DA responses in the PFC in p11 knockout mice were similar
to those in wild type mice.
The results demonstrate that p11 is essential for the DA re-
sponse in the NAc, but not in the PFC, to rewarding stimuli.
The dysregulation of DA neurons in the NAc in p11 knockout
mice might be involved in depression like states.
1-P-44 Whole brain activity
mapping after restraint stress and
analysis of neuronal innervation of the
activated nucleus
Misaki Niu 1, Atsushi Kasai 1, Kaoru Seiriki 1,
Shun Yamaguchi 2, Akihiro Yamanaka 3,
Takanobu Nakazawa 4, Hitoshi Hashimoto 1,4,5
1 Lab. Mol. Neuropharmacol., Grad. Sch. Pharmaceut. Sci., Osaka Univ., 2Div. of
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institute of Environmental Med., Nagoya Univ., 4 iPS Cell based Res. Project on
Brain Neuropharmacol. and Toxicol., Grad. Sch. Pharmaceut. Sci., Osaka Univ.,
5United Grad. Sch. Child Dev., Osaka Univ. Kanazawa Univ. Hamamatsu Univ.
Sch. Med. Chiba Univ.＆ Univ. Fukui,
Pathophysiology of stress related psychiatric disorders remains
poorly understood, and accordingly, progress in developing im-
proved medications has been limited. To circumvent these prob-
lems, it is important to systemically examine stress induced
changes in brain activity. We recently developed an automated and
high speed whole brain imaging system at subcellular resolution
and quantitative comparison method between brain image data sets,
named FAST (block fa ce s erial microscopy t omography). Here,
we performed whole brain imaging of restraint stressed Arc : :
dVenus reporter mice which express destabilized Venus in acti-
vated neurons. We found that the number of dVenus positive cells
was increased in several brain regions in mice received acute re-
straint stress, whereas chronic restraint stress did not induce such
activation. To examine neuronal connections from the activated nu-
clei, we conducted FAST imaging of the brains injected with an-
terograde tracer virus and fluorescent retrograde tracer and ob-
served several neuronal circuits that may be involved in stress re-
sponse. The current study contributes to a better understanding of
neuronal networks underlying stress related psychiatric disorders.64
1-P-45 Changes of brain activity and
feeding behavior of rats by artificial
sweeteners
Yukiko Kondo 1, Satomi Higuchi 2, Fumio Yamashita 2,
Masamichi Hirose 3, Makoto Sasaki 2, Eiichi Taira 1
1Dept. Pharmacol., Iwate Med. Univ. Sch. Med., 2Divis. Ultrahigh Field MRI,
Instit. Biomed. Sci., Iwate Med. Univ., 3Dep. Mol. Cel. pharma., Sch. Pharma.,
Iwate Med. Univ.
Artificial sweeteners are used for the purpose of reducing
calorie intake from foods and beverages, instead of sugar.
Small amount of artificial sweeteners has a strong sweet taste
with low calories. It is used for patients with obesity and dia-
betes to control weight by preferences. However, recently it
is suggested that the excessive intake of artificial sweeteners
increases the body weight. In addition, it is reported that in-
take of sweeteners changes the sense of sweet taste and in-
creases ingestion of foods.
We examined the time course of weight gain of rats fed by
foods with sweetened water. We also examined the changes of
brain activity by functional MRI when rat tongue is stimu-
lated with sweeteners. We used acesulfame K, sucralose and
sucrose as a sweetener. Acesulfame K and sucralose are arti-
ficial sweetener with 200 times sweetness as much as sugar
with zero calorie.
As a result, we found that rats prefer sweeteners than water.
It was also suggested that the rats prefer artificial sweeten-
ers as well as sucrose. There was little difference in the gain
of weight between rat ingested sucrose and sucralose. How-
ever, the functional MRI examination under stimuli with su-
crose or acesulfame K suggested that brain respond likely for
each sweetener.
1-P-47 About melatonin derivatives
Taizou Hayano 1, Shiroh Kishioka 2,
Hiroyuki Yamamoto 2
1Wakaura psychiatric Hospital, 2Dept. Pharm. Wakayama. med. college
Melatonin is metaborized from serotonine in the pineal body
and secreted. It is also a little distributed with retina and
whole body. The receptor are two kinds (MT1 and MT2),
slightly different. We are interesting to melatonin deriva-
tives, because a patient who uncommonly stabilizes the psy-
chopathic symptom though ramelteon for insomnia. As for
our methodology, by the way of optimized calculation is done
on known chemical structure are led with three dimentional
image, molecular coordinate and various physicochemical
structural indices. It calculated with the computer software
called Mopac. The compound og agonists or antagonists have
been fixed 18 molecules and significant test are the items of
heat resolution and ligand scale in two groups. When multiple
regression analysis is done, the correlation coefficient is
0.6128. The heat resolution item of partial correlation coeffi-
cient is significant. The discriminative ratio rises though
smaller examples over 94.4 percent. Ligand derivatives be-
comes three groups. When the multiple regression analysis is
done, correlation coefficient is 0.5214. In conclusion we un-
derstood that according to classification of the melatonin re-
ceptor kind with agonist and antagonist is more appropriate.S161-P-46 Behavioral pharmacology of
plant derived substances (27):A wide
variety of behavioral effect dose
response profiles of plant derived
essential oils in mice
Toyoshi Umezu
Cent. Environm. Measur. Anal., Natl. Inst. Environm. Stud.
This study elucidated the dose response profiles of behav-
ioral effects of plant derived essential oils (EOs) that are
used in aromatherapy. A test battery involving 5 behavioral
endpoints (the ambulatory activity, the response and avoid-
ance rates in the discrete shuttle type conditioned avoidance
response, the response rates during the safe and alarm peri-
ods in the operant behavior sustained by multiple (MULT)
schedule (FR20/FR20 punishment) of food reinforcement) in
male ICR mice was constructed. The test battery was first
tested using psychoactive agents. Then, the test battery was
applied to evaluate the effects of 22 kinds of EOs. Seventeen
EOs produced significant behavioral effects. For example,
peppermint essential oil increased the ambulatory activity
and the response rate in the conditioned avoidance response
similar to psychostimulants. Overall, the seventeen EOs ex-
hibited a wide variety of behavioral effect dose response pro-
files, suggesting that their mental effects are diverse.
1-P-48 Neuronal subtype dependent
modulation of electrophysiological
properties by propofol in rat cerebral
cortex
Keisuke Kaneko 1,2, Yuko Koyanagi 1,2, Yoshiyuki Oi 1,
Noriaki Koshikawa 2, Masayuki Kobayashi 2
1Dept. Anesthesiol., Nihon Univ. Sch. Dent., 2Dept. Pharmacol., Nihon Univ. Sch.
Dent.
Intravenous anesthetic propofol modulates not only GABAA
receptors but also several ionic channel activities including
voltage dependent potassium, sodium, L type calcium, and Ih
channels in the cerebral cortex. Cortical local circuits consist
of pyramidal cells (Pyr) and GABAergic interneurons. Al-
though propofol suppresses Pyr neuronal excitability by
changing these ionic channel activities, propofol induced
modulation profiles of ionic channels of GABAergic interneu-
rons have been unknown. In this study, multiple whole cell
patch clamp recordings were performed from Pyr and fast
spiking GABAergic interneurons (FS) in rat insular cortex to
examine whether propofol differentially regulates neuronal
excitability depending on their neuronal subtypes. Propofol
(100 μM) hyperpolarized the membrane potential with a de-
crease in the input resistance both in Pyr and FS, suggesting
the modulation of potassium and Ih channels. Propofol tended
to increase the threshold of action potential in FS but not in
Pyr, which implies the neuronal subtype dependent sodium
channel modulation by propofol. These results suggest that
propofol differentially modulates neuronal excitability de-
pending on the neuronal subtypes.5
1-P-49 Effects of sevoflurane and
desflurane on multilamellar liposome
Shoichi Honma 1, Toshifumi Hiraoki 2,
Makiko Shibuya 1, Hajime Minamikawa 3,
Yoshitaka Yoshimura 3, Toshiaki Fujisawa 1,
Kuniaki Suzuki 3
1Div. Dent. Anesthesiol., Grad. Sch. Dent. Med., Hokkaido Univ., 2Div. Applied
Phys., Grad. Sch. Engineer., Hokkaido Univ., 3Div. Mol. Cell Pharmacol., Grad.
Sch. Dent. Med., Hokkaido Univ.
[Objectives] We studied the effects of sevoflurane (sevo) and
desflurane (des) containing fluorine atoms on multilamellar
vesicle (MLV, liposome) as a model of the biological mem-
branes by 19F nuclear magnetic resonance (19F NMR) meas-
urement. [Methods] We measured the 19F NMR spectra of
sevo and des, and compared the shape of the 19F NMR spec-
tra, chemical shifts, spin lattice relaxation time (T1) and the
spin spin relaxation time (T2) with and without MLV and the
spin labels, 5 doxyl stearic acid (5 DSA) or 16 doxyl stearic
acid (16 DSA). [Results and Discussion] Changes of the shape
and chemical shift were not observed by the addition of MLV
to sevo and des, but 1/T2 increased remarkably as compared
with 1/T1, suggesting that sevo and des repeated binding and
dissociation on liposome. Changes of the shape and a chemical
shift were not observed in the presence of spin labels, but 1/
T1 and 1/T2 of the sevo and des remarkably increased by the
magnetic dipolar dipolar interaction of the spin labels. The
1/T1 and 1/T2 of sevo and des were bigger with 5 DSA com-
pared with 16 DSA, suggesting that the distance between 5
DSA and sevo or des was nearer than 16 DSA and that sevo
and des were present on the outer surface of liposome.
1-P-51 Effects of Neuregulin1 on
Glutamate Uptake by Upregulating
ExcitatoryAminoAcid Carrier1 (EAAC1)
Ha Nul Yu 1, Woo Kyu Park 2, Ki Hoan Nam 3,
Dae Yong Song 1, Hye Sun Kim 4, Tai Kyoung Baik 1,
Ran Sook Woo 1
1Department of Anatomy and Neuroscience, College of Medicine, Eulji University,
2 The Pharmacology Research Center, Korea Research Institute of Chemical
Technology, 3 The Biomedical Mouse Resource Center, Korea Research Institute of
Bioscience and Biotechnology (KRIBB), 4Department of Pharmacology, College of
Medicine, Seoul National University
Neuregulin 1 (NRG1) is a trophic factor that is thought to
have important roles in the regulating brain circuitry. Re-
cent studies suggest that NRG1 regulates synaptic transmis-
sion, although the precise mechanisms remain unknown.
Here we report that NRG1 influences glutamate uptake by in-
creasing the protein level of excitatory amino acid carrier
(EAAC1). Our data indicates that NRG1 induced the up regu-
lation of EAAC1 in primary cortical neurons with an increase
in glutamate uptake. These in vitro results were corrobo-
rated in the prefrontal cortex (PFC) of mice given NRG1. The
stimulatory effect of NRG1 was blocked by inhibition of the
NRG1 receptor ErbB4. The suppressed expression of ErbB4
by siRNA led to a decrease in the expression of EAAC1. In
addition, the ablation of ErbB4 in parvalbumin (PV) positive
neurons in PV ErbB4 / mice suppressed EAAC1 expres-
sion. Taken together, our results show that NRG1 signaling
through ErbB4 modulates EAAC1. These findings link pro-
posed effectors in schizophrenia : NRG1/ErbB4 signaling
perturbation, EAAC1 deficit, and neurotransmission dysfunc-
tion.S11-P-50 Identification of negative
regulatory factor of GTRAP3 18
modulated by miR 96 5p
Chisato Kinoshita, Kazue Kikuchi Utsumi,
Hiroyuki Oshikane, Masahiko Watabe, Toshio Nakaki
Dept. Pharmacol., Teikyo Univ. Sch. Med.
Glutathione (GSH) is a key antioxidant that plays an impor-
tant neuroprotective role in the brain. Decreased GSH levels
are associated with neurodegenerative diseases such as
Parkinson’s disease and Alzheimer disease. We previously re-
ported that rhythmic oscillation of miR 96 5p, one of the im-
portant microRNA, contributed the neuroprotection against
oxidative stress through regulating the expression of excita-
tory amino acid carrier 1 (EAAC1). Interestingly, we have
the result that have shown that GTRAP3 18, the negative fac-
tor of EAAC1, is up regulated by miR 96 5p. Since microR-
NAs negatively regulate gene expression in most cases, up
regulation of GTRAP3 18 by miR 96 5p is suggested to be
indirect. So we have tried the identification of miR 96 5p
regulating unknown factors that negatively regulate GTRAP
3 18.
1-P-52 The involvement of
serotonergic signaling in the
dehydration induced changes in
tolerance for bitter water
Yoshikage Muroi, Masaki Iwai, Ken ichi Kinoshita,
Toshiaki Ishii
Dept. Basic Vet., Obihiro Univ.
Drinking behavior is regulated by endogenous factors such as
the hydration condition of animals and exogenous factors
such as the taste of ingested fluids. In the present study, we
examined how dehydration affects the intake of bitter water,
which suppresses drinking behavior, via 5 HT signaling.
Water deprivation increased water intake for 1 h, depending
on the duration of water deprivation. The intake of 1 mM qui-
nine, which is a bitter tastant, was lower than that of water in
mice deprived of water for 24 h but not 48 h. The intake of
quinine following water deprivation for 24 h, but not 48 h, in-
creased the number of tryptophan hydroxylase positive neu-
rons expressing c Fos in the the dorsal raphe nucleus, but not
in the median raphe nucleus. Moreover, administration of
paroxetine, a selective serotonin reuptake inhibitor, de-
creased the intake of quinine solution, but not water, in mice
deprived of water for 48 h, indicating that paroxetine treat-
ment restored the aversion to quinine. These results suggest
that unresponsiveness of 5 HT neurons in the dorsal raphe
nucleus may be involved in the dehydration induced increase
in tolerance for bitter water.66
1-P-53 The role of bombesin like
peptides in thermoregulation of Syrian
hamsters during hibernation
Masatomo Watanabe, Mayuko Monden,
Risa Kawamura, Shoko Tanaka, Takayuki Toda,
Yuna Mineoka, Keiko Murakami, Yutaka Tamura
Dept. Pharmacol., Facul. Pharm.＆ Pharm. Sci., Fukuyama Univ.
A hibernation bout of Syrian hamsters can be divided into en-
trance, maintenance and arousal phases according to changes
in body temperature (Tb). We have documented that Tb dur-
ing the entrance phase is regulated by the central adenosine
system. However, the neurochemical mechanism of hiberna-
tion onset remains unknown. Some reports indicated that
bombesin like peptides (BLPs) play an important role of ther-
mogenesis in mice. Thus, we evaluated the effects of BLPs on
the thermoregulation of hibernating hamster. Neuromedin B
and gastrin releasing peptide 14 27 were used as BLPs in
this study.
Intracerebroventricular (icv) administration of BLPs did not
affect Tb in non hibernating hamsters. Icv administration of
N 6 cyclohexyladenosine (CHA), an adenosine A1 receptor ag-
onist, reduced Tb in non hibernating hamsters. BLPs re-
versed Tb reduction induced by icv administration of CAH in
a dose dependent manner. In addition, this inhibitory effects
of BLPs against CHA induced hypothermia were antago-
nized by pretreatment of PD176252, a bombesin receptor an-
tagonist. Moreover, hibernation was interrupted by icv ad-
ministration of BLPs. These findings suggest that BLPs in-
hibit the onset of hibernation induced by A1 receptor medi-
ated adenosine system.
1-P-55 Pentoxyverine possessing
GIRK channel currents inhibiting action
improves urinary dysfunction partly
through activation of 5 HT1A receptors in
mice
Natsumi Goto 1, Fumio Soeda 1, Shogo Misumi 1,
Kazuo Takahama 2,3
1Dept. Env. Mol. Health Sci. Grad. Sch. Pharm. Sci., Kumamoto Univ., 2 Res. Inst.
for Drug Discovery, Sch. of Pharm. Kumamoto Univ., 3 Kumamoto Health Sci.,
Univ.
We previously reported that cloperastine inhibited G pro-
tein coupled inwardly rectifying potassium (GIRK) channel
currents (I GIRK) and improved urinary dysfunctions in ro-
dents. In addition, we reported that pentoxyverine (PT) also
inhibited I GIRK. In this study, we examined whether PT im-
proves urinary dysfunctions in mice, and next we prelimi-
nary studied the mechanism of PT action. We used two ani-
mal models of micturition disorder : acetic acid (AA) mouse
model, infused with 0.25% AA solution into the bladder ; se-
nescence accelerated mouse prone 8 (SAMP8). 1) In AA mice
under anesthesia, conventional cystometry revealed that PT
(10, 20, 25mg/kg, i.v.) dose dependently increased inter con-
traction intervals of micturition, micturition latency and
bladder capacity, compared to those in control group. 2) PT
40mg/kg, s.c. significantly decreased voiding frequency of
SAMP8 under freely moving condition, compared to saline
treated group. 3) 5 HT1A receptor antagonist, WAY100635, 3
mg/kg s.c. significantly inhibited the actions of PT in AA
mice. These results suggest that PT may ameliorate at least
partly through activation of 5 HT1A receptors urinary dys-
function in mice.S161-P-54 Chemical ablation ofTRPV1
expressing cells in the CNS attenuates
hypothermic effects of acetaminophen
and p aminophenol
Akihiro Fukushima 1,2, Moeko Fujii 1, Kohei Higurashi 1,
Hideki Ono 1,2
1 Lab. Clin. Pharm. Pharmacol., Fac. Pharm., Musashino Univ., 2 Res. Inst. Pharm.
Sci., Musashino Univ.
Acetaminophen (AcAP) is a widely used analgesic and anti-
pyretic drug. p Aminophenol (PAP, a metabolite of AcAP)
has been suggested to be important for the analgesic effect of
AcAP, but their hypothermic mechanisms have been unde-
fined. Excess activation of TRPV1 by agonists, such as res-
iniferatoxin (RTX), leads to ablation of TRPV1 expressing
cells and thermoregulatory dysfunction. In this study, we ex-
amined hypothermic effects of AcAP and PAP in mice that
were pretreated with RTX. In normal mice, AcAP and PAP
induced hypothermia at the dose of 300 mg/kg (i.p.). Subcuta-
neous pretreatment with RTX (0.2 mg/kg, 7 days before
tests) inhibited the hypothermic effects of AcAP and PAP,
but not the effects of peripherally acting drug hexametho-
nium and phentolamine. AcAP induced hypothermia was in-
hibited by i.c.v. RTX (100 ng, 6 11 days before tests) and i.t.
RTX (10 ng). On the other hand, PAP induced hypothermia
was inhibited by i.c.v. RTX (100 ng), but not by i.t. RTX (100
ng). These results suggest that the hypothermic mechanisms
of AcAP and PAP are not the same ; the hypothermic effect
of PAP requires supraspinal TRPV1 expressing cells, and
the effect of AcAP requires spinal and supraspinal TRPV1
expressing cells.
1-P-56 Nuclear translocation and
degradation of cardiac troponinT in
cardiac fibroblast
Shigeki Kiuchi 1, Tae Shimoyama 2, Fuminori Otsuka 2,
Takashi Uezono 3, Junichi Kurihara 3, Shigeto Suzuki 1,
Kageyoshi Ono 1
1 Lab. Mol. Physiol. Pharmacol., Fac. Pharma Sci. Teikyo Univ., 2 Lab. of Mol.
Environm. Hlth., Fac. Pharma Sci. Teikyo Univ., 3 Lab. Med. Pharmacol., Fac.
Pharma Sci. Teikyo Univ.
We previously reported that cardiac fibroblasts (CFs) possess
the ability to express cardiac troponin T (cTnT) protein ;
they have highly transcribed cTnT level, but its translation
product is nevertheless immediately lost by degradation in
proteasome. Furthermore, strong negative feed back system
operates in CFs so that cTnT protein suppresses the expres-
sion of its own mRNA. This transcriptional repression was
not cancelled by treatment with HDAC inhibitor trichostatin
A and/or DNA methylation inhibitor 5 azacytidine. Deletion
mutants of cTnT told us that there are multiple sites in-
volved in the degradation of cTnT in proteasome. When
cTnT was forced to express in CFs, its susceptibility to deg-
radation and its localization changed in 7 days ; cTnT was
first absent from cytoplasm but then became to be detectable
and localized in cytoplasm. In this condition, two of cTnT de-
letion mutants, each lacking tropomyosin or cTnI binding
site, exhibited nuclear translocation. These results suggest
that the cytoplasmic localization of cTnT requires binding
domains for tropomyosin or cTnI.7
1-P-57 Therapeutic effects of des
acyl ghrelin on doxorubicin induced
cardiotoxicity
Miki Nonaka 1, Nagomi Kurebayashi 2, Seiji Shiraishi 1,
Takashi Murayama 2, Masami Sugihara 3,
Shosei Kishida 4, Kanako Miyano 1, Hitomi Nishimura 1,5,
Moeko Eto 1,5, Takashi Sakurai 2, Yasuhito Uezono 1,6,7
1Div. Cancer Pathophysiol., NCCRI., 2Dept Pharmacol., Juntendo Univ. Sch.
Med., 3Dept. Clin Lab Med., Juntendo Univ Sch. Med., 4Dept Biochem. Genet.,
Grad. Sch. Med. Dent., Kagoshima Univ., 5Dept Mol. Pathol. Metab. Dis., Faculty
of Pharmaceut. Sci., Tokyo Univ. Sci., 6Div. Support. Care Res., EPOC, Natl.
Cancer Cent., 7 Inov. Cent. Support., Psychosoc. Care, Natl/Cancer Cent.
Doxorubicin (DOX) is a type of anthracycline antitumor antibiotic
and extensively used for cancer chemotherapy. However, it is
known to induce severe adverse effects to non tumor tissues, espe-
cially in the heart. DOX induced cardiotoxicity occurs in a dose
dependent manner and results in cardiomyopathy, and subsequent
congestive heart failure often limits DOX based chemotherapy.
Cellular mechanisms of DOX induced cardiotoxicity, including
apoptosis, myocardial fibrosis, and altered molecular signaling
pathways have been proposed to explain for the cardiomyopathy
and heart failure caused by DOX. Des acyl ghrelin is the non oc-
tanoylated form of the orexigenic hormone ghrelin and considered
initially to be the inactive form of ghrelin. Recently some reports
indicate that des acyl ghrelin has biological activity, and inhibits
DOX induced cardiotoxicity. However, molecular mechanisms of
des acyl ghrelin for the preventive effects of DOX induced car-
diotoxicity remain unclear because of lack of the molecular identi-
fication of its specific receptor. In the present study, we sought to
determine the effects of des acyl ghrelin on DOX induced car-
diotoxicity in in vitro and in vivo experimental systems, and ex-
plore to identify the receptors for des acyl ghrelin.
1-P-59 Canstatin suppresses
isoproterenol induced cell death
through inhibition of mitochondrial
fission in differentiated H9c2 cells
Hiroki Kanazawa, Suiri Morioka, Muneyoshi Okada,
Hideyuki Yamawaki
Lab. Vet Pharmacol., Kitasato Univ. Sch. Vet. Med.
Canstatin, a fragment of type IV collagen, has an anti angio-
genic effect. We investigated cytoprotective effects of cansta-
tin on isoproterenol induced cell death in differentiated H9c2
cells. Retinoic acid was treated for the differentiation of H9c2
myoblast to cardiomyocyte like phenotype. Cell counting as-
say was performed to determine cell viability. Protein ex-
pression and phosphorylation were detected by Western blot-
ting. Mito Tracker Red staining was performed to observe a
mitochondrial shape. Isoproterenol (100 μM, 48 h) signifi-
cantly decreased cell viability, that was prevented by cansta-
tin (10 250 ng/ml) in a concentration dependent manner.
Canstatin also inhibited the isoproterenol induced cleaved
caspase 3 activation. In Mito Tracker Red staining, canstatin
suppressed the isoproterenol induced mitochondrial fission.
In addition, canstatin inhibited the isoproterenol induced
dephosphorylation of dynamin related protein (Drp)1 at Ser
637, a regulatory protein for mitochondrial fission. The re-
sults suggest that canstatin suppresses isoproterenol induced
cell death through the inhibition of mitochondrial fission via
modification of Drp1 activity in differentiated H9c2 cells.S11-P-58 Reduction of the expression
of SNAREs by doxorubicin causes
impairment of the autophagic flux
Takeya Sato 1, Noriko Toda 2, Masanori Yamauchi 2,
Teruyuki Yanagisawa 1
1Dept. Molpharm., Tohoku Univ. Grad. Sch. Med., 2Dept. Anesthesiol. Periope.
Med., Tohoku Univ. Grad. Sch. Med.
Doxorubicin (Dox) is widely used for anti cancer therapy,
however, the use also causes severe cardiomyopathy by dis-
rupting mitochondrial function. We have reported that Dox
inhibits the autophagic flux, especially the fusion step of the
autophagosome with lysosome to form the autolysosome. Au-
tolysosome degrades the contents of the autophagosome like
damaged mitochondria in cardiomyoblast H9c2 cells, yet the
mechanism of the inhibition of the autophagic process by Dox
is still remained unclear. Recently, the autophagic process is
thought to use endocytic machineries involving SNAREs. For
the autolysosome formation events conducted the fusion of
autophagosome with lysosome, the Q SNARE (SNAP29, and
syntaxin17) on the autophagosome along with the R SNARE
(VAMP8) on the lysosome are essential for the fusion. To
evaluate the role of Q SNARE and R SNARE in the Dox in-
duced inhibition of autophagic flux, we examined the changes
of the expression of syntaxin17, SNAP29 as well as VAMP8
mRNAs by real time PCR analysis following treated the cells
with Dox. The data revealed that Dox significantly reduced
the expression of syntaxin17 and VAMP8 but not SNAP29, in-
dicating that syntaxin17 and VAMP8 are crucial for the au-
tolysosome formation.
1-P-60 Treatment with Donepezil
and Sigma Receptor ligand on H9c2 cells
enhances the cell viability, the mRNA
and protein levels of Sigma Receptor 1
and SR1 splicing variant
Tetsurou Ikeda, Takayuki Sato
Dept. Carvas. Cntl, Kochi. Med.Sch.,
Donepezil is an inhibitor of Acetylcholinesterase (AchE) and
is now used for the treatment of Alzheimer’s disease. Re-
cently, donepezil is reported to have an anti apoptotic effect
on heart failure. But the underlying mechanisms of Donepezil
are largely unknown. Here we show that Sigma Receptor 1
(SR1) ligands increase the donepezil effects on the H9c2 cells.
H9c2 cells were treated by 10μM MG132 (ubiquitin protea-
some inhibitor). After that, MG132 treated H9c2 cells were
stimulated with donepezil and SR ligands (BD1042, PRE084,
SM 21 respectively). WST 1 assay was performed to meas-
ure the cell viability. The cell viability of MG132 treated H9c
2 cells were enhanced by treatment with donepezil and SR
ligands in a dose dependent manner. Furthermore, we meas-
ured the mRNA levels by Digital PCR (Bio Rad) and the pro-
tein levels by Western Blotting. The mRNA and protein lev-
els of SR1 and SR1 splicing variant (sv) were up regulated by
the treatment with donepezil and SR ligands. These results
indicated that SR ligand increase the anti apoptotic effects
ofdonepezil using SR1 and SR1 sv.68
1-P-61 Suppressive effect of
carvedilol, a βblocker on Na+/Ca2+
exchanger in heart
Miyuki Tashiro 1, Yasuhide Watanabe 1,
Tomomi Yamakawa 1, Kanna Yamashita 1,
Satomi Kita 2, Takahiro Iwamoto 2, Junko Kimura 3
1Div. Pharmacol. Sci., Dept. Health Sci., Hamamatsu Univ. Sch. Med., 2Dept.
Pharmacol., Faculty Med., Fukuoka Univ., 3Dept. Pharmacol., Fukusima Med.
Univ.
Carvedilol has α1, β1 and β2 adrenergic blocking effects to-
gether with the effects such as vasodilating, anti ischemic,
anti oxidant, anti apoptotic, anti proliferate and anti inflam-
matory activities. Carvedilol inhibited IKr, IKs, ICa L and Ito in
rabbit cardiac ventricular myocytes. Carvedilol and its ana-
logues inhibited delayed afterdepolarizations (DADs) in
hearts. It is well known that DADs are caused by the Na+/Ca2+
exchange current (INCX). We examined the effects of carvedilol
and metoprolol, two β blockers, on INCX by using the whole
cell voltage clamp method in isolated guinea pig ventricles
and CCL39 fibroblast cells expressing dog cardiac Na+/Ca2+
exchanger (NCX1). Carvedilol suppressed INCX in a concentra-
tion dependent manner but metoprolol did not in isolated
guinea pig cardiac ventricular myocytes. IC50 values for the
Ca2+ influx (outward) and efflux (inward) components of INCX
were 69.7 μM and 61.5 μM, respectively. Carvedilol at 100 μM
inhibited INCX in CCL39 cells expressing wild type NCX1 simi-
larly to mutant NCX1 without the intracellular regulatory
loop. Carvedilol at 30 μM abolished ouabain induced DADs in
isolated cardiac ventricular myocytes. We conclude that
carvedilol inhibits NCX1 at supratherapeutic concentrations.
1-P-63 Development of a canine
model of heart failure induced by rapid
pacing
Yoshizo Fukuda, Hironobu Ikeda, Akihiro Ishimoto,
Tomoko Nagao, Takeshi Iidaka
NISSEI BILIS Co., Ltd., Shiga Laboratory
A dilated cardiomyopathy model was developed by rapid pac-
ing (250 beats/min) in Beagle dogs, and the following results
were obtained. Four weeks after the initiation of rapid pac-
ing, left ventricular remodeling (dilatation of the left ven-
tricular lumen and thinning of the left ventricular wall) and
left ventricular systolic dysfunction (decrease in ejection
fraction [EF] and fractional shortening [FS]) were noted at the
echocardiographic examination of dogs with dilated cardio-
myopathy. The first derivative of left ventricular (LV) dP/dt
and the cardiac output (CO) reduced, and the left ventricular
end diastolic pressure (LVEDP) increased at cardiac cathe-
terization. Macroscopic findings on necropsy suggested di-
lated cardiomyopathy, including enlargement of the heart,
pulmonary edema, pericardial and pleural effusion, and as-
cites. These results suggested that a canine model of dilated
cardiomyopathy induced by rapid pacing could be a useful
tool for studying the underlying pathological condition or
treatment of heart failure.S11-P-62 Hydrogen gas protects H9c2
cardiomyocytes from H2O2 induced
oxidative stress
Hideto Ariumi, Yuji Yoshiyama
School of pharmacy, Kitasato Univ.
Opening of the infarct related coronary artery is a valued
therapeutic goal in acute myocardial infarction (AMI). How-
ever, cardiomyocytes continue to die during reperfusion.
During ischemia and reperfusion, the mechanisms of cell
death during this phase of AMI have been subject to debate.
Although restoration of blood flow is critical, the reintro
duction of molecular oxygen triggers a cytotoxic cascade dur-
ing which reactive oxygen species (ROS) are generated by
the mitochondria.The purpose of our study was to investigate
basic mechanisms of hydrogen (H2) gas induced cardioprotec-
tion during oxidative stress in a cardiomyocytes cell culture
model. H2 gas has been demonstrated to reduce the hydroxyl
radical, the most cytotoxic of ROS, and effectively protected
cells. Here, we developed a new model for evaluating that H2
gas has the potential to act as antioxidant on H2O2 induced
death of H9c2 cell. Treatment with H2O2 (500μM) induced
death of H9c2 cells. However, co treatment with H2 gas in-
creases viability of cells. These results suggest that method
is a useful alternative animal model to clarify the mechanism
which H2 gas protects H9c2 cardiomyocytes from oxidative
stress.
1-P-64 Phospholamban is degraded
via autophagy in dilated
cardiomyopathy mouse model,TgPLNR9C
mice
Shunichi Yokoe, Michio Asahi
Dept. of Pharmacol, Fac of Med, Osaka Med. Col.
Transgenic mice expressing an Arg9 to Cys point mutation in
phospholamban (TgPLNR9C mice) develop dilated cardio-
myopathy (DCM) and almost die by the age of 24 weeks. Our
previous study of PLN showed that impaired autophagic flux
in HECT domain and Ankyrin repeat containing E3
ubiquitin protein ligase 1 (HACE1) null mouse hearts was as-
sociated with increased PLN protein levels. Here, we show
that HACE1 expression level was decreased in TgPLNR9C
mouse hearts, and PLN was co immunoprecipitated with the
autophagic adapter protein, p62, and confocal immunofluores-
cent microscopy revealed intracellular co localization of
PLN with p62. Also, electron microscopy showed increased
autophagosome in TgPLNR9C mouse hearts. These results sug-
gest that PLN is degraded via autophagy, and an impairment
of the autophagy promotes PLN accumulation in TgPLNR9C
mouse hearts. We propose that diminished expression of
HACE1 could be related to the progression to DCM in
TgPLNR9C mice.69
1-P-65 Altered expression of Ca2+
signaling proteins in atria and
pulmonary vein of DMmodel mice
Masanori Ito, Yui Sugimoto, Yoshinari Seki,
Taichiro Tomida, Satomi Adachi Akahane
Dept. Physiol., Fac. Med., Toho Univ.
Diabetes mellitus (DM) and obesity are risk factors of devel-
oping atrial fibrillation (AF) in aged populations. AF involves
structural and electrical remodeling associated with abnor-
mal Ca2+signaling in pulmonary veins (PV) and atrial sub-
strates. Electrical remodeling is characterized by the reduc-
tion of refractory period due to a shortening of APD in atrial
myocytes. However, changes in expression and localization of
Ca2+ signaling proteins have not been extensively studied in
PV and atria of DM model mice. In the present study, we
studied the expression and localization of Ca2+ signaling pro-
teins in atria and PV, in comparison with ventricle, in type 1
DM model mice. DM was induced in C57BL/6 mice (male, 8w
old) by a single injection of streptozotocin (180 mg/kg, i.p.).
Experiments were carried out 4 8w after injection. qRT
PCR and immunohistochemistry revealed that CaV1.3 is
highly expressed in PV (PV>atria>>ventricle). mRNA levels
of β2 AR and β3 AR as well as IP3R were markedly high in
PV. In atria of DM mice, mRNA levels of CaV1.3, juncto-
philin 2, and RyR2 were significantly lower than those of ve-
hicle controls. These results suggest that down regulation of
Ca2+ signaling proteins are involved in raising the risk of AF
in DM.
1-P-67 Modified autonomic
regulation in mice mutated in the beta4
subunit of the lh/lh calcium channel
Manabu Murakami 1, Chong Han 1, Kenji Kuwasako 1,
Teruyuki Yanagisawa 2, Kyoichi Ono 3,
Takayoshi Ohba 3
1Dept. Pharmacol., Hirosaki Univ. Sch. Med, 2Dept. Molecularpharmacol., Tohoku
Univ. Sch. Med, 3Dept. Cellphysiol., Akita Univ. Sch. Med
Genetic analyses have revealed an important association be-
tween P/Q type calcium channel activities and hereditary
neurological disorders. The P/Q type channels are composed
principally of heterologous multimeric subunits including
CaV2.1 and CaVβ4. Of these, the β4 subunit is thought to play
a significant role in channel physiology, because a mouse line
mutant in that subunit (the lethargic mouse : lh) exhibits a se-
vere ataxic phenotype. The aim of the present study was to
elucidate the physiological importance of the β4 subunit.ECG
analysis showed that the T wave was high in 8 week old lh
mutants ; this may be associated with hyperkalemia. Upon
pharmacological ECG analysis, 2 3 week old lh mutants ex-
hibited reduced responses to a β blocker and a muscarinic re-
ceptor antagonist. Analysis of heart rate variability revealed
that the R R interval was unstable in lh mutants and that
both the low and high frequency components had increased
in extent, indicating that the tonus of both the sympathetic
and parasympathetic nervous systems was modified.Thus,
our present study revealed that the β4 subunit played a sig-
nificant role in regulation of sympathetic and parasympa-
thetic nerve activities.S171-P-66 Electrophysiological
properties of the pulmonary vein
myocardium in streptozotocin induced
diabetic mice
Haruna Kanae, Ikue Morinou, Shogo Hamaguchi,
Iyuki Namekata, Hikaru Tanaka
Dept. Pharmacol., Toho Univ. Fclt. Pharmacol.
To obtain information on the automaticity of the pulmonary
vein myocardium, the electrophysiological properties of the
pulmonary vein myocardium of streptozotocin treated mice
(STZ) were studied with standard microelectrode experi-
ments. C57BL/6J mice (male, 8 week old) were injected with
streptozotocin (180 mg/kg, i.p.) and after 8 weeks, pulmonary
veins were isolated and microelectrode penetrations were
made into the myocardial layer. Some of the preparations
showed spontaneous firing of action potentials ; the incidence
of firing was 54% in STZ and 34% in the control. The sponta-
neous firing in both STZ and the control were partially inhib-
ited by ryanodine (1 χM) and 2 amioethylborate (100 χM), in-
hibitors of the ryanodine receptor and IP3 receptor Ca2+ re-
lease, respectively. In quiescent preparations, action poten-
tials were evoked by 1Hz field stimulation ; the action poten-
tial duration at 20% and 50% repolarization was significantly
longer in STZ than in the control. The present results demon-
strated that the mouse pulmonary vein myocardium shows in-
tracellular Ca2+ dependent firing of action potentials, and its
electrophysiological properties are affected by diabetes mel-
litus.
1-P-68 Analysis of inducibility of
atrial fibrillation in rat with atrial
enlargement induced by chronic volume
overload
Megumi Aimoto, Keita Yagi, Aya Ezawa,
Akira Takahara
Department of Pharmacology and Therapeutics, Faculty of Pharmaceutical
Sciences, Toho University
Atrial enlargement has been known to facilitate induction
and/or maintenance of atrial fibrillation (AF). We investi-
gated a relationship between AF duration and atrial remodel-
ings in rat with aorto venocaval shunt as a pathological
model of chronic volume overload. Rats were divided into 3
groups ; namely, control, 8 weeks model and 12 weeks mod-
els. Abdominal aorto venocaval shunt was created under an-
esthesia, and histological and electrophysiological assess-
ments were performed 8 weeks and 12 weeks after the sur-
gery. The durations of AF induced by burst pacing of the
right atrium were 4.1±0.7, 6.0±0.7 and 15.8±2.4 s in the con-
trol, 8 weeks, and 12 weeks models, respectively. The tissue
weights of the atrium were 86±6, 161±18 and 213±20 mg,
whereas the atrial effective refractory periods were 43±2,
58±5 and 64±4 ms, respectively, in these animal groups. The
P wave durations of ECG, roughly reflecting intra atrial con-
duction time, were 14±1, 14±1 and 17±1 ms in the control,
8 weeks, and 12 weeks models, respectively. These results
suggest that the intra atrial conduction delay in addition to
the histological remodeling of the atria may be responsible
for induction and/or maintenance of AF in this animal model.0
1-P-69 Dynamical Mechanism of
EarlyAfterdepolarization Induced by
Administration of Class III
AntiarrhythmicAgents
Kunichika Tsumoto 1, Yasutaka Kurata 2,
Yoshihisa Kurachi 1
1Div of Mol and Pharm, Grad Sch Med, Osaka Univ, Suita, Japan, 2Dept Sch Med,
Kanazawa Med Univ, Ishikawa, Japan
Early afterdepolarizations (EADs) are triggers of lethal ven-
tricular arrhythmias such as Torsade de Pointes in patients
with long QT syndromes and heart failure. Although the
mechanism that underlies EAD generation is thought to be
the abnormal prolongation of action potential duration (APD)
by decreasing the repolarization reserve, the dynamical
mechanism for EAD generation is not yet fully understood.
We have analyzed changes in the dynamical stability of action
potential (AP) in a periodically stimulated ventricular myo-
cyte model when the repolarization reserve was reduced by
the administration of class III antiarrhythmic agents. The
blockade of rapid component of the delayed rectifier potas-
sium current (I Kr) caused the prolongation of APD and an
abrupt change in AP configuration. Furthermore, we found
that the blockade of I Kr caused a phenomenon known as bista-
bility, in which two distinct states, the normal AP (without
EAD) and AP with EADs, appeared with different initial con-
ditions at the same I Kr conductance. These results suggest
that the EAD generation does not link directly with the
change in the AP configuration by the abnormal prolongation
of APD with decreasing the repolarization reserve.
1-P-71 Pharmacological
assessments analysis in human iPS
derived cardiomyocytes which is
overexpressing a cardiac inwardly
rectifying potassium channel
Erina Hayashi 1, Reiko Kimura 1, Min Li 1,
Tomoko Ando 1, Takashi Ashihara 2, Yuko Sekino 3,
Tetsushi Furukawa 1, Yasunari Kanda 3,
Junko Kurokawa 1
1Dept. Bio info. Pharmacol., Med. Res. Inst., Med＆ Dent. Univ., 2Dept.
Cardiovasc. Med., Shiga Univ. Med. Sci, 3Div. Pharmacol., Natio. Inst. Health Sci.
Human iPS cell derived cardiomyocyte (hiPS CM) is concep-
tually promising as an unlimited source of human cardiomyo-
cytes for pre clinical cardiac safety screening. However, the
fetal phenotype of hiPS CM is a major obstacle in this field.
In order to develop a technique for evaluating arrhythmo-
genicity of drugs in electrophysiologically matured hiPSC
CMs, we transduced a ventricular specific gene KCNJ2 into
the cells, which alters fetal spontaneous action potentials
(AP) to ventricular like quiescent AP. Using this technique,
drug effects on the extracellular field potential duration
(FPD) from electrically paced sheets (1 Hz) were assessed
with multi electrode array systems (MED64). Isotproterenol
at 0.1 μM shortened FPD by 19%, in consistent with the physi-
ological response, chromanol 293B (30 μM), ranolazine (30
μM) and beplizil (1 μM) prolonged FPD by 11.3%, 18.3% and
11.3%, respectively (n=4 for each sheet). These experiments
showed the ability of our genetically modified hiPS cardio-
myocytes to evaluate drug effects on FPD accurately without
using any rate correction. (Supported by AMED15mk0104030
h0102)S171-P-70 A new cardiac safety
assessment paradigm using h iPS
derived cardiomyocytes: comparing
optical assays and multiple electrode
assay for proarrhythmic effects
Yoshinori Ide 1,2,3, Mariko Kobayashi 1,3,
Daiju Yamazaki 1,3, Yasunari Kanda 1,3, Yuko Sekino 1,3
1Div. of Pharmacol., JiCSA, Natl. Inst. of Health Sci., 2 PEIJ, 3 JiCSA
Japan iPS Cardiac Safety Assessment (JiCSA), a consortium
for validating newly developed protocols using h iPS derived
cardiomyocytes (hiPS CM), is now collaborating with the
Comprehensive In vitro Proarrhythmia Assay located in US.
Currently, two methods for hiPS CM, an optical assay using
voltage sensitve dyes (VSD) and multi electrode array
(MEA), have been proposed by this international validation
team to be evaluated. In the present study, we have evaluated
both assays using reference compounds. Monolayer sheets of
hiPS CM were cultured on MEA probes. VSD imaging of
membrane potential changes were simultaneously recorded
with field potential (FP), and FP duration (FPD) and action
potential duration (APD) were measured respectively. As a
result, prolongation of APD in VSD imaging was hightly cor-
related to that of FPD at each concentration of E 4031 that is
IKr channel blocker (r=0.98, n=7). Eary afterdepolarization
and triggered activities were detected by VSD as well as
MEA. As a result,these methods are available for detecting
electrophygiological abnormalities in hiPS CM induced by
the drug candidates. This research is supported by a grant
from AMED #15mk0104053h0101.
1-P-72 Functional coupling between
GPR143, a DOPA receptor, and α1
adrenergic receptor regulates peripheral
sympathetic nerve transmission
Daiki Masukawa 1, Anna Sezaki 1,2, Fumio Nakamura 1,
Motokazu Koga 1, Hiroshi Ichinose 2, Yoshio Goshima 1
1Dept. Mol. Pharmacol. and Neurobiol., Yokohama City Univ., 2Grad. Sch. of
Biosci. and Biotechnol., TITech.
L 3,4 Dihydroxyphenyalanine (DOPA) has been believed to
be merely a precursor of dopamine. Contrary to this idea, we
propose that DOPA is a neurotransmitter. We found that
phenylephrine induced pressor response was attenuated in
Gpr143, a DOPA receptor, deficient (Gpr143 /y) mice when
compared to wild type (Gpr143+/y) mice. In this study, we in-
vestigated possible interaction between GPR143 and α1AR. In
Ca2+ imaging assay, phenylephrine induced Ca2+ mobilization
was lower in Gpr143 /y vascular smooth muscle cells than Gpr
143+/y. To elucidate in vivo relevance, we measured plasma
contents of DOPA and noradrenaline (NA), and blood pres-
sure during the light/dark phase. In Gpr143+/y mice, blood
pressure during the dark phase was higher than that during
the light phase, and the plasma contents of DOPA and NA
were higher during the dark phase than the light phase. How-
ever, there was no transition in blood pressure from the light
phase to the dark phase, regardless of the increased plasma
contents of DOPA and NA during the dark phase in Gpr143 /y
mice. These results indicate that interaction between GPR
143 and α1AR is involved in the regulation of sympathetic
adrenergic transmission.1
1-P-73 Promoting effect of
prostaglandin F2α on platelet
aggregation
Hitoshi Kashiwagi 1,2, Koh ichi Yuhki 1,2,
Yoshitaka Imamichi 1, Fumiaki Kojima 2,3,
Shima Kumei 1,2, Shuh Narumiya 2,4,
Fumitaka Ushikubi 1,2
1Dept. Pharmacol., Asahikawa Med. Univ., 2 CREST, 3Dept. Pharmacol., Kitasato
Univ., 4MIC, Kyoto Univ. Grad. Sch. Med.
Among prostanoids, consisting of prostaglandins (PGs) and
thromboxane (TX), TXA2 and PGI2 are well known as a po-
tent stimulator and an inhibitor of platelets, respectively. In
addition, PGE2 regulates platelet function in a variety of fash-
ion via the PGE2 subtype receptors, EP2, EP3 and EP4. How-
ever, the effect of PGF2α on platelet function remains to be
determined. Here we examined the effect of PGF2α on plate-
let aggregation. In wild type (WT) platelets, in which PGF2α
alone could not induce aggregation, PGF2α potentiated adeno-
sine diphosphate (ADP) induced aggregation in a concentra-
tion dependent manner. In platelets lacking PGF2α receptor
FP, however, the potentiating effect of PGF2α on ADP in-
duced aggregation was not significantly different from that
in WT platelets. Interestingly, the potentiating action of PGF2
α was significantly blunted in platelets lacking EP3 or TXA2
receptor TP, and completely disappeared in platelets lacking
both EP3 and TP. Intravenously administered PGF2α short-
ened the bleeding time in WT mice, suggesting that PGF2α
acts as a platelet stimulator and/or a vasoconstrictor in vivo.
In conclusion, PGF2α regulates platelet function via EP3 and
TP, but not via FP.
1-P-75 Importance of heparan
sulfate in pancreatic beta cells
Takuro Matsuzawa, Takeo Yoshikawa,
Tadaho Nakamura, Kazuhiko Yanai
Dept. Pharmacol., Tohoku Univ. Sch. Med.
Extracellular matrix (ECM) plays important roles in mainte-
nance of homeostasis in various tissues including pancreatic
beta cells. Although heparan sulfate (HS), a linear polysac-
charide, is one of the main component in ECM, roles of HS in
pancreatic beta cells remain unknown. First, we generated
pancreatic beta cell specific Ext1 (an HS synthesizing en-
zyme) deficient (cKO) mice. At age of 8 weeks, immunohisto-
chemical analysis showed the number of insulin positive
beta cells in cKO mice was significantly decreased. Insulin
content in cKO mice pancreas was also lower than that of con-
trol mice. These results indicated that the deficit of HS in
pancreatic beta cells attenuated pancreatic beta cells prolif-
eration. Next, we performed glucose tolerance test (GTT) in
high fat fed mice. Although the fasting blood glucose level
was not significantly changed, the blood glucose level of cKO
mice after glucose challenge was significantly higher than
that of control mice. Taken together, the deficit of HS im-
paired pancreatic beta cells proliferation leading to insuffi-
cient insulin secretion.S171-P-74 Detection of advanced
glycation end products in intact and
streptozotocin induced diabetic rats
Yuuta Morioka 1, Hidenori Wake 1,
Kiyoshi Teshigawara 1, Keyue Liu 1, Shuji Mori 2,
Masahiro Nishibori 1
1Dept. Pharmacol., Okayama Univ. Sch. Med., 2 Shujitsu Univ. Sch. Phrm.
Advanced glycation end products (AGEs) are produced by
non enzymatic glycation between protein and reducing sug-
ars such as glucose. Recently glyceraldehyde derived AGE
(Glycer AGE) and glycolaldehyde drived AGE (Glycol AGE)
have been reported to be involved in the pathogenesis and
progress of diabetic vascular complications. However, the be-
havior in vivo have still many unclear points.
In this study, polyclonal antibodies for AGE subspecies were
produced using rabbit serum in order to clarify the localiza-
tion of AGEs in some organs of streptozotocin (STZ) induced
diabetic rats. We detected Glycer AGE and methylglyoxal
derived AGE (MGO AGE) staining in brain, stomach, and
pancreas. MGO AGE immunoreactivity was present in islet β
cells and glycer AGE was present in other islet cells such as
Α cells. These results suggest the existence of AGEs epitope
in islets of Langerhans.
1-P-76 Cytoprotective effects of
phyllanthin against ethanol induced
HepG2 cell death
Wanida Sukketsiri 1, Somsong Lawanprasert 2,
Kitja Sawangjaroen 1
1Department of Pharmacology, Faculty of Science, Prince of Songkla University,
2Department of Pharmacology and Physiology, Faculty of Pharmaceutical Sciences,
Chulalongkorn University, Bangkok 10330, Thailand
Alcohol has been considered to be a major risk factor related
to liver injury. Phyllanthin is a protective agent that has been
reported to reduce toxicity initiated by various compounds.
Thus, our study aimed to evaluate the cytoprotective effects
of phyllanthin on ethanol induced apoptosis in HepG2 cells.
Treatment of cells with 300 mM alcohol for 24 hours resulted
in a significant decrease in the MMP changes, increased the
intensity of the nuclear fluorescence and DNA condensation
and also induced caspase 3/7 activity in a HepG2 cells. We
pretreated the HepG2 cells with phyllanthin at the concentra-
tion of 1, 5 and 10 μM for 24 hours prior to alcohol exposure.
The results show that phyllanthin significantly increased the
change of the MMP as well as causing a reduction of the nu-
clear fluorescence intensity and DNA condensation and inhib-
ited the caspase 3/7 activity. This might provide a funda-
mental knowledge of phyllanthin to facilitate the develop-
ment of hepatoprotective therapy for alcoholic liver disease.2
1-P-77 Estrogen mediates
phosphorylation ofAMPK in the
development of doxycycline induced
acute liver failure
Chihiro Tominaga 1, Satoru Mitazaki 1,
Hiroshi Ishikita 1, Naruki Ida 1, Miwako Suto 2,
Naho Kato 2, Kouichi Hiraiwa 2, Sumiko Abe 1,2
1 Lab. Forensic Toxicol., Fac. Pharmacy, Takasaki Univ. Health and Welfare, 2Dept.
Legal Med., Fukushima Med. Univ.
The aim of this study was to elucidate the role of estrogen in
the development of doxycycline (DOXY) induced acute liver
failure (ALF) by determining physiological parameters and
expression of genes related to inflammation and oxidative
stress in sham and ovariectomized (ovx) mice.Liver dysfunc-
tion occurred soon after DOXY administration and became
more severe in ovx mice than in sham mice. Significant in-
creases in various inflammation related gene expressions
were observed in both sham and ovx mice. Among them, the
expression levels of IL 6, IL 10 and cox 2 genes in ovx mice
were higher than those in sham mice at 3 h after DOXY injec-
tion. Expression levels of phosphorylated AMP activated
protein kinase (pAMPK), a cellular energy sensor to limit
metabolic stresses, in ovx mice were significantly lower than
those in sham mice. Expression levels of liver HSP47, a colla-
gen specific chaperone, in ovx mice were significantly
higher than those in sham mice. These results indicate that
estrogen deficiency leads to severe DOXY induced ALF ac-
companied by the low AMPK signaling and the high HSP47
expression. Estrogen modulates AMPK activation and HSP47
expression, resulting in reduce of DOXY induced ALF.
1-P-79 Involvement of different
apoptotic pathways in the pathogenesis
of intestinal mucositis induced by 5
fluorouracil and irinotencan in mice
Motoki Nomura, Satoshi Sugiura, Midori Kawamura,
Ayako Kawahara, Kenjiro Matsumoto,
Kikuko Amagase, Shinichi Kato
Dept. Pharm. Exp. There., Kyoto Pharm. Univ.
Intestinal mucositis with diarrhea is serious side effects of
anti cancer agents including 5 fluorouracil (5 FU) and iri-
notecan. Although the pathogenesis of the intestinal mucositis
has yet been fully elucidated, apoptosis is considered to be in-
volved in the initiation of the intestinal mucositis. The pre-
sent study investigated the pathogenesis of intestinal mucosi-
tis induced by 5 FU and irinotecan in mice. Daily peritoneal
administration of 5 FU and irinotecan once daily for 6 days
induced diarrhea and body weight loss as well as severe intes-
tinal mucositis. 5 FU induced apoptosis limited to intestinal
crypts while irinotecan induced the tip of villi in addition to
crypts 24 h after the first administration. The intestinal ex-
pression of TNF α was up regulated 24 h after the first ad-
ministration of 5 FU but not irinotecan. In contrast, the in-
crease in Bax/Bcl 2 ratio was increased 24 h after the first
administration of irinotecan but not 5 FU. These findings
suggest that 5 FU and irinotecan have different apoptotic
pathways in the initiation of intestinal mucositis. 5 FU and ir-
inotecan may induce apoptosis via extrinsic cytokine medi-
ated and intrinsic mitochondrial pathways, respectively.S171-P-78 Probiotic Bifidobacterium
prevents 5 fluorouracil induced
intestinal mucositis in mice
Yuichiro Izumi, Ai Tominaga, Maho Arakawa,
Asuka Miyamoto, Kenjiro Matsumoto,
Kikuko Amagase, Shinichi Kato
Dept. Pharm. Exp. Ther. Kyoto Pharm. Univ.
5 Fluorouracil (5 FU), which is widely used for cancer che-
motherapy, induces intestinal mucositis accompanied by se-
vere diarrhea. Our recent study demonstrated that entero-
bacteria play a pathogenic role in 5 FU induced intestinal
mucositis. Probiotics, especially containing live lactic acid
bacteria or Bifidobacteria, have been used for treatment of
bowel disturbances such as diarrhea and constipation. In the
present study, we examined the effect of Bifidobacterium bi-
fidum G9 1 (BBG9 1) on 5 FU induced intestinal mucositis in
mice. Repeated administration of 5 FU for 6 days induced in-
testinal mucositis, characterized by shortening of villi and de-
struction of crypts, accompanied by body weight loss and di-
arrhea. Daily administration with BBG9 1 starting 3 days be-
fore the onset of 5 FU treatment improved body weight loss
and diarrhea as well as intestinal mucositis. 5 FU increased
myeloperoxidase activity and inflammatory cytokine expres-
sion were also significantly suppressed by the treatment with
BBG9 1. These results suggest that probiotic BBG9 1 has
preventive actions against 5 FU induced intestinal mucosi-
tis. Therefore, BBG9 1 may be useful for preventing and
treatment of intestinal mucositis during cancer chemother-
apy.
1-P-80 Dai Medicine Pabengban
alleviates ethanol induced hepatic
steatosis
Xiao Jun Li, Yun Mei Mu, Mei Tuo Zhang,
Yan Ling Yang, Yu Sang Li, He Bin Tang
Dept. Pharmacol., S Cent Univ Nationalities, Coll Pharm
Dai medicine Pabengban (Gynura procumbens) is a folk rem-
edy used for disease assiociated ethanol induced hepatic stea-
tosis. The gut liver axis theory for ALD is consistent with
the traditional ‘Yagai’ theory in Dai medicine, means dredg-
ing the middle pan (abdomen) to relieve alcoholism. Accord-
ing to the Dai medicine ‘Four Tower and Five Skandhas’ the-
ory, Pabengban could keep the balance of water tower (in-
cluding blood) and soil tower ((including gut and liver) for
ALD treatment. Five chlorogenic acids have been isolated
and identified in Pabengban. We performed acute and
chronic models to screen and evaluate Pabengban for the pro-
tective effects against ethanol induced liver steatosis. The
active fraction from Pabengban was more potent than chloro-
genic acid and silymarin. This work was supported by the
National Natural Science Foundation of China (No.81403188).3
1-P-81 Sheng fu oil enhances
wound healing of rat diabetic foot
ulceration
Yan Wang, Yan Jing Yang, Yu Sang Li, Xiao Jun Li,
Wei Kevin Zhang, He Bin Tang
Dept. Pharmacol., S Cent Univ Nationalities, Coll Pharm
To examine the effects of Sheng fu oil with efficacy of en-
forcing Qi and promoting blood as well as eliminating slough
and promoting tissue regeneration on diabetic foot ulcers in
rats. Twenty five diabetic rats induced by an intraperitoneal
administration of streptozocin (STZ ; 30 mg/kg) were ran-
domly divided into four groups each of 5 rats : non treated,
metformin, SFO, and SFO plus metformin groups. Rats were
received a scald wound (area of 37 mm2) under foot after the
intraperitoneal administration of STZ. At the 2th and 3th
week after the treatment, both SFO and it`s combination ther-
apy reversed abnormal changes of high pain threshold in the
diabetic rats, and enhanced wound healing and the recovery
of tissue structure of wounded skin ; the protein expressions
of COX 2 and VEGF were significantly down or up regu-
lated by the treatment of either SFO or it`s combination with
metformin, respectively. SFO can enhance wound healing of
diabetic foot ulcers accompanying the protein expression
changes in the down regulation of COX 2 and the up regula-
tion of VEGF, respectively. Funding for this work was pro-
vided by the National Natural Science Foundation of China
(81373842)
1-P-83 Effect of extracellular glucose
enhancement on fibroblast contraction
in a wound healing model
Koji Nobe 1, Hiromi Nobe 2, Yasuhiro Takenouchi 3,
Yang II Fang 1, Terumasa Hashimoto 1, Keizo Kasono 3
1Dept. Pharmacol., Showa Univ. Sch. Pharm., 2 Lab. Physiol. Pharmacol., Facul.
Health Sci. Tech., Bunkyo Gakuin Univ., 3 Lab. Physiol., Facul. Pharmaceut. Sci.,
Josai Univ.
Fibroblast cell contraction has an important role as one of the
regulatory factors in wound healing processes. We investi-
gated the intracellular signaling mechanisms of the contrac-
tion of NIH 3T3 fibroblast fibers reconstituted in a 3 dimen-
sional collagen matrix as a model of granulation. The associa-
tion of the extracellular glucose concentration with the fibro-
blast fiber contraction was unknown. To reveal the influence
of glucose, 30% calf serum (CS) induced fibroblast fiber con-
tractions were measured under normal (5.6 mM) and high
(25 mM) glucose conditions. Simultaneous treatment with
30% CS and high glucose medium did not influence the fibro-
blast fiber contraction, but high glucose treatment during
the reconstitution period of fibroblast fibers (3 days) sup-
pressed the contraction (<10% of the normal response). This
reduction was not involved in the inhibition of fibroblast cell
growth. These results suggest that the fibroblast fiber con-
traction is influenced by the extracellular glucose concentra-
tion during constitution of granulation.S11-P-82 ASSESSMENT OFWOUND
HEALING EFFECT OF CHROMOLAENA
ODORATAANDMORINGA OLEIFERA
METHANOLIC EXTRACTS ON
FIBROBLAST CELLS
Nur Syakirah Binti Mahamad Aziz 1,
Amilaadziffar Ramli 2, Syazwani Awang 2,
Johnson Stanlas 3, Nurul Huda Abd Kadir 1
1 School of Food Science and Technology, 2 School of Fundamental Sciences,
University Malaysia Terengganu, 3 Pharmacotherapeutics Unit, Department of
Medicine, Faculty of Medicine and Health Sciences, University Putra Malaysia
Numerous studies have been done by the scientists to find the
best alternative form of health care in promoting wound heal-
ing. In order to promote the use of medicinal plants, various
plant extracts have been identified as the potential wound heal-
ing agents such as Chromolaena odorata (C. odorata) and Mor-
inga oleifera (M. oleifera). Cell proliferation and migration
analysis were conducted and measured fluoremetrically to as-
sess growth and migration activities of the treated fibroblast
cells with C. odorata (0.41 to 3.25 mg/mL) and M. oleifera (1 8
mg/mL), methanolic extracts using AlamarBlueTM cell viabil-
ity and wound scratch assays. The treated human fibroblast
cells with C. odorata (3.25 mg/mL) and M. oleifera (8 mg/mL)
methanolic extracts were shown significantly increased at 24 h
and gradually increased at 48h compared to control. In addi-
tion, wound scratch assay results have shown that migration
rate of the fibroblast treated cells with C. odorata (1.625 mg/
mL) and M. oleifera (4.0 mg/mL) methanolic extracts were sig-
nificantly exhibited at 24 h and 48 h compared to control, sug-
gesting that both C.odorata and M.oleifera methanolic extracts
possess wound healing property by promoting cell growth.
1-P-84 Effects of drugs in an
Imiquimod induced psoriasis mice
model
Takumi Yamazawa, Souta Ushijima,
Yuuichi Nishiyama, Kousuke Morizumi,
Seiichi Katayama, Katsuhide Nishi
Pharmacology Department, Kumamoto Laboratory, LSI Medience Corporation
Psoriasis is a chronic inflammatory skin disease of unknown
etiology. Typical symptoms are red rash and scaly patches on
it. In the past, it was a rare disease in Japan. But recently, the
incidence is increasing with the prevalence rate at about
0.1%. In this study, we attempted to make a psoriasis model in
mice by using an anti virus agent Imiquimod. In addition, we
evaluated effects of various drugs. Imiquimod was adminis-
tered transdermally to BALB/c mice once a day for 6 days.
White petrolatum, Maxacalcitol and Betamethasone valerate
were administered transdermally and Cyclosporine was ad-
ministered orally 4 hours after administration of Imiquimod.
The thickness of the skin, the increase rate of left ear thick-
ness and erythema score (Draize test) were evaluated. Re-
sults showed that these evaluation parameters were signifi-
cantly increased in the psoriasis model group in comparison
with those in the normal group. In addition, Betamethasone
valerate significantly decreased the thickness of the skin,
erythema score and the edema rate of the back and ear com-
pared with those in the psoriasis model group. Thus, it is con-
sidered that the Imiquimod induced psoriasis model is useful
for investigation of therapeutic drugs for clinical use.74
1-P-85 Peripheral antipruritic effect
of nalfurafine
Akira Otowa 1, Hirokazu Mizoguchi 1,
Chizuko Watanabe 1, Hiroshi Nagase 2,
Shinobu Sakurada 1
1Dept. Physiol. Anat., Tohoku Pharmaceut. Univ., 2Dept. Med. Chem., IIIS, WPI,
Univ. Tsukuba
A κ opioid receptor agonist nalfurafine is an antipruritics
which is effective against the intractable itch in clinic. Anti-
pruritic effect of nalfurafine has been suggested to be medi-
ated through central κ opioid receptors. However, the in-
volvement of peripheral κ opioid receptors on its effect is
still unclear. Therefore, in the present study, we investigated
the peripheral antipruritic effect of nalfurafine in mice. In-
tradermal (i.d.) administration of serotonin to mouse back
elicited a remarkable itch response consisting of hindlimb
scratching. The responses were inhibited by transdermal or
subcutaneous (s.c.) injection of nalfurafine. Antipruritic ef-
fect of nalfurafine injected s.c. was significantly suppressed
by the pretreatment with κ opioid receptor antagonist nor
BNI injected s.c. but not transdermal. In contrast, Antipru-
ritic effect of nalfurafine injected transdermal was sup-
pressed by the pretreatment with nor BNI injected transder-
mal but not s.c.. The present results suggest that the antipru-
ritic effect of nalfurafine may be mediated through the acti-
vation of peripheral κ opioid receptor located on the skin.
1-P-87 Phosphate enhances the
bisphosphonate induced cytotoxicity of
osteoblastic cells
Masamichi Tajima, Hiroshi Sakagami
Div. Pharmacol., Dept. Diagnostic and Therapeutic Sciences, Meikai Univ. Sch.
Dent.
Extracting teeth of patients treated with bisphosphonates
(BPs) occasionally induces the necrosis of jaw, but the cause
of disease is still unclear. We found that phosphate enhances
the cytotoxicity of osteoblast induced by BPs. In the present
study, we investigated the enhancing mechanism of phos-
phate. MC3T3 E1 cells were used as osteoblatic cells. The
proliferation of cells was assayed by WST 8. Apoptosis was
evaluated by CellEvent caspase 3/7. Membrane potential of
mitochondria was observed using the fluorescence image of
JC 1. The alteration of intracellular reactive oxygen species
(ROS) was evaluated by the fluorescence image of CM H2
DCFDA. BPs dose dependently inhibited the growth of MC3
T3 E1. BPs increased the membrane potential of mitochon-
dria, and suppressed the productive response of intracellular
ROS induced by oxidative stress. On the other hand, caspase
3 was activated and cell death was induced. The addition of
sodium phosphate or β glycerophosphate enhanced the BPs
induced damage of MC3T3 E1 cells. Phosphonoformate, an
inhibitor of sodium dependent inorganic transporter, sup-
pressed the BPs induced cytotoxicity. These results suggest
that the phosphate transport may enhance the BPs induced
osteoblastic damage.S11-P-86 Comparison of the pattern of
filaggrin expression and degradation in
the skin and the oral mucosa
Seiichi Arita 1, Hiroshi Murakami 1, Mitsutoki Hatta 2,
Ryuji Sakagami 1, Jun Yamazaki 2
1Dept. Odontol., Fukuoka Dent. Coll., 2Dept. Physiol. Sci. Mol. Biol., Fukuoka
Dent. Coll.
We have previously reported that filaggrin is involved in the
cornification of skin and the oral mucosa in rats. Filaggrin is
known to be degraded into natural moisturizing factors in
skin, and this degradation is reportedly inhibited in highly
humid environments. To elucidate the pattern of filaggrin ex-
pression and degradation in the skin and oral mucosa, we per-
formed immunofluorescence staining and western blotting to
detect citrullinated filaggrin and PAD1, which catalyzes
citrullination. Immunofluorescence staining showed that
filaggrin is highly expressed from the granular layer to the
lower cornified layer of skin. In the oral mucosa, filaggrin
was detected in the keratohyalin granule like structures of
the granular layer. Western blotting showed that the filag-
grin monomer is degraded in skin but not the oral mucosa.
Citrullinated filaggrin and PAD1 were highly expressed in
the lower cornified layer of the skin, but expression was re-
duced in the oral mucosa. These results suggest that the dif-
ferent patterns of filaggrin degradation observed here may
be due to differences in PAD1 mediated filaggrin citrullina-
tion in the skin and oral mucosa.
1-P-88 The suppressive activity of
4.1G on adenylyl cyclase in osteoblasts
Marina Hirano 1,2, Masaki Saito 1, Linran Cui 1,
Jun Sukegawa 1,2, Teruyuki Yanagisawa 1
1Dept. Mol. Pharmacol., Tohoku Univ. Grad. Sch. Med., 2 Shokei Gakuin Univ.,
Dept. Hum. Health Nutr.
Adenylyl cyclase (AC)/cyclic AMP (cAMP) signaling in os-
teoblasts is crucial in bone remodeling. One of subcortical
membrane proteins, 4.1G, suppresses AC activity in cells
(Goto et al. , Cell. Signal., 25, 690 697, 2013). We found that the
FERM domain of 4.1G physically interacted with the N ter-
minus of AC6 (AC6 N). To investigate the functional impor-
tance of this interaction, we mutagenized successive three ar-
ginines in AC6 N (29RR31R), an alleged consensus sequence for
its FERM domain binding activity, to alanines (AC6 N 3A).
The interaction of AC6 N 3A with the FERM domain of 4.1G
was decreased significantly in pull down assay. Next, overex-
pression of AC6 N wild type (WT), but not AC6 N 3A, in-
creased forskolin induced cAMP production in HEK293
cells, which suggests that AC6 N WT, but not AC6 N 3A,
interfered the interaction of the endogenous AC6 protein
with 4.1G. Meanwhile, induction of differentiation of os-
teoblast like MC3T3 E1 cells by ascorbate/β glycerophos-
phate diminished 4.1G expression, implying that the AC activ-
ity would be increased along the way the cells differentiate.
These results indicate that AC6 activity is suppressed by its
direct interaction with 4.1G, and that the 4.1G downregula-
tion would have pivotal roles in osteoblast differentiation.75
1-P-89 Role of intermediate
conductance Ca2+ activated K+ channel,
KCa3.1 in cell proliferation in mouse
osteoblast cells
Hiroaki Kito, Yuka Sakakibara, Haruka Morihiro,
Susumu Ohya
Dept. Pharmacol., Kyoto Pharm. Univ.
Store operated Ca2+ entry (SOCE) plays critical roles in intra-
cellular Ca2+ ([Ca2+]i) homeostasis. Recent studies have shown
that SOCE plays an important role in osteoblastic differentia-
tion. The osteogenesis by proliferation and differentiation in
osteoblast cells is essential for maintaining the bone homeo-
stasis. In non excitable cells, K+ channels are key regulators
of SOCE mediated Ca2+ signaling and controls cell prolifera-
tion, differentiation, and migration, however, the functional
role of K+ channels in osteoblast Ca2+ signaling remains un-
known. In the present study, the contribution of K+ channels
to the SOCE activity in the osteoblastic cell line MC3T3 E1,
established from mouse calvaria was examined. We found
that the application of 1 μM TRAM 34, an intermediate con-
ductance Ca2+ activated K+ channel, KCa3.1 blocker, signifi-
cantly reduced the SOCE mediated [Ca2+]i elevation. In addi-
tion, the application of TRAM 34 significantly attenuated the
cell proliferation in MC3T3 E1. These results suggest that
KCa3.1 may play an obligatory role in the osteoblast cell prolif-
eration by regulating SOCE mediated Ca2+ signaling, and
thereby may contribute to the maintenance of bone homeosta-
sis.
1-P-91 A novel S1PR1/R2 signaling
induces osteoblast differentiation
Etsuko Matsuzaki 1, Katsumasa Higashi 2,
Yoko Hashimoto 2, Hisashi Anan 2, Fusanori Nishimura 2
1Dept. Odontol., Fukuoka Dent. Coll., 2Dept. Periodontol., Fac. Dental. Sci.,
Kyushu Univ.
Sphingosine 1 phosphate (S1P) is known as a signaling sphin-
golipid that regulates many cellular responses, including cel-
lular differentiation. Signaling through cell surface G pro-
tein coupled receptors (termed S1PR1 S1PR5) mediates
most of the biological action of S1P. Recently, it has been re-
ported that S1P inhibits osteoclast differentiation and bone
resorption. In this study, we investigated the molecular basis
of osteoblast differentiation modulated by S1PR1/R2 signal-
ing pathway.
We found that S1P/S1PR1 promoted the nuclear localization
of β catenin, resulting in the upregulation of osteoprotegerin
and osteoblast differentiation related genes including alka-
line phosphatase in MC3T3 E1 cells, a mouse osteoblast like
cell line. Furthermore, a novel S1P/S1PR2 induced activa-
tion of RhoA/ROCK signaling pathway led to the phospho-
rylation of Smad1/5/8, resulting in the increase of Runx2 ex-
pression.
The present studies suggest that S1P may be a favorable re-
agent for osteogenic induction, and S1P/S1P receptors can be
potential therapeutic target for promoting mineralized tissue
regeneration.S171-P-90 Bidirectional communication
between sensory neuronal cell and
osteoblast in co culure system
Daisuke Kodama, Akifumi Togari
Dept. Pharmacol., Aichi Gakuin Univ. Sch. Dent.
Recent studies have revealed that sensory nervous systems
are involved in bone metabolism. However, the mechanism of
communication between neurons and osteoblasts is still un-
known. We previously demonstrated a direct signal transduc-
tion between sympathetic neuronal cells and osteoblastic
cells, MC3T3 E1 by using an in vitro co culture system. In
this study, we investigated detailed mechanisms of signal
transduction pathway between sensory neuronal cells de-
rived from dorsal root ganglion (DRG) and MC3T3 E1 cells.
In the co culture system, electric stimulation of DRG neuro-
nal cells elicited increase of intracellular Ca2+ concentration
([Ca2+]i) and it is followed by that in MC3T3 E1 cells. The Ca
response in MC3T3 E1 cells is suppressed by exocytosis in-
hibitors, antagonists of AMPA receptor or NK1 receptor. On
the other hand, low level of bradykinin, which directly acti-
vate osteoblasts but not neuronal cells, induced [Ca2+]i eleva-
tion in MC3T3 E1 followed by that in DRG neuronal cells.
The [Ca2+]i elevation in DRG neuronal cells is suppressed by
exocytosis inhibitors and a P2X7 receptor antagonist. These
results suggested that sensory neuronal cells and osteoblasts
communicate each other by exocytosis of glutamate, sub-
stance P and ATP.
1-P-92 The effect of acetaminophen
on the behavior of mouse calvaria
derived cell line MC3T3 E1
Yoshihiro Nakatsu 1,2, Sen Higashi 2, Tomoko Ohsumi 2,
Seiji Watanabe 1, Hiroshi Takeuchi 2
1Div. Anesthesiol., Kyushu Dental Univ., 2Div. Appl. Pharmacol., Kyushu Dental
Univ.
Acetaminophen is the widely used analgesic and antipyretic,
of which mechanism of action is not completely understood.
In this study, we examined the effect of acetaminophen on the
osteoblast like cell line MC3T3 E1 to investigate unidenti-
fied function of the drug in the peripheral tissues.
To test the effect of acetaminophen on the migration of MC3
T3 E1 cells, we performed the wound healing assay. When
the cells reached confluent, the scratches were created with a
pipet tip and the width of the scratches were measured 12 h
later. The cells were pre treated with or without aceta-
minophen for 18 h before the scratches were created. While
the acetaminophen did not affect the growth of the cells, it
promoted the migration of MC3T3 E1. Although the known
effects of acetaminophen have been shown to attribute to the
effects of its metabolites on Trp channels and cannabinoid re-
ceptors, the any antagonists of TrpA1, TrpV1 and CB1 tested
did not inhibited the effects of acetaminophen on migration.
The results suggested that acetaminophen has some role
other than pain relieving and fever reduction in the periph-
eral tissues through unidentified molecular target.6
1-P-93 Preventive effects of green
tea catechins on UV induced
cytotoxicity in human corneal
epithelium cells
Akiko Toju, Yuko Udaka, Junichiro Kizaki,
Mayumi Tsuji, Akiko Sasaki, Eiji Tomoyori,
Katsuji Oguchi
Dept. Phamacol., Showa Univ., Sch. Med.
Corneal cells are directly exposed to UV radiation, which can
cause cataracts and photokeratitis. Epigallocatechin 3 gal-
late (EGCG) is proposed to act as an anti inflammatory and
antioxidant agent in human corneal cell. Furthermore, recent
study showed that treatment with EGCG prevented the incre-
ment of apoptotic cells in dry eye corneas. To elucidate the
protective effects of catechin on the UV induced cytotoxicity
in cultured human corneal epithelium cells (HCE T), we de-
termined utilizing EGCG and ( ) epigallocatechin 3 (3” O
methyl)gallate. HCE T irradiated UV (312nm, 4.94 mW/cm2,
296 mJ/cm2). HCE T was treated with catechins for 1 hr be-
fore UV radiation. After UV exposure, the production of re-
active oxygen species (ROS), apoptotic rate and mitogen acti-
vated protein kinase (MAPK) activity were determined. The
increment of ROS production, apoptotic cells, and MAPK ac-
tivity by UV exposure was prevented by treatment with cate-
chins. These EGCG mediated cellular events were effec-
tively blocked by MAPK inhibitors. These results suggest
that EGCG might attenuate UV induced cytotoxicity through
the inhibition of the MAPK signaling. EGCG may be protec-
tive agent against UV induced cytotoxicity in HCE T.
1-P-97 Apelin protects against
neuronal apoptosis in the retina of a
mouse model of glaucoma viaAPJ
receptors
Akihide Sumino, Yuki Ishimaru, Fumiya Shibagaki,
Yuki Yamamoto, Akiko Yamamuro,
Yasuhiro Yoshioka, Sadaaki Maeda
Dept. Pharmacotherap., Faculty Pharmaceut. Sci., Setsunan Univ.
Glaucoma is a progressive optic neuropathy characterized by
the degeneration of retinal ganglion cells, which results in
blindness. We have previously reported that apelin protects
against retinal ganglion cell death in glaucoma model mice
prepared by intravitreal injection of NMDA. In this study, we
examined the mechanism of the protective effect of apelin on
retinal ganglion cell death in glaucoma model mice. Apopto-
sis and the phosphorylation of Akt and ERK1/2 were de-
tected by TUNEL assay and western blotting analysis, re-
spectively. Intravitreal injection of apelin protected against
neuronal apoptosis in ganglion cell layer and inner nuclear
layer induced by NMDA. The neuroprotective effect was in-
hibited by the intravitreal injection of APJ receptor antago-
nist ML221. In addition, the intravitreal apelin injection in-
duced the activation of Akt and ERK1/2 in the retina, and the
activation was also inhibited by the intravitreal injection of
ML221. These results suggest that apelin protects against
neuronal apoptosis in the retina through the activation of Akt
and ERK1/2 via APJ receptors.S171-P-94 Protective roles of apo E
containing lipoproteins in retinal
neurodegeneration
Hideki Hayashi, Misuzu Mori, Rena Ito, Yuki Ozawa,
Shiori Ueno, Yuki Ban, Bo Yuan, Norio Takagi
Dept. of Applied Biochem., Tokyo Univ. Pharm. Life Sci.
Glaucoma is the leading cause of blindness in Japan. We have
previously shown that apolipoprotein E containing lipopro-
teins (E LPs) protect primary cultured retinal ganglion cells
(RGCs) from apoptosis induced by glutamate, an excitatory
neurotoxin, and intravitreal administration of E LPs attenu-
ates RGC death in glutamate aspartate transporter
(GLAST) deficient mice, an animal model of glaucoma. The
protective effect of E LPs is led by the binding of E LPs to
the low density lipoprotein receptor related protein 1 (LRP
1), a member of the low density lipoprotein receptor family.
It has been known that alpha2 macroglobulin (a2M), one of
the LRP1 ligands, is increased in aqueous humor of glaucoma
patients, and we also detected the increase of a2M in vitreous
humor of GLAST deficient mice. Here, we show that a2M
competitively inhibited the neuroprotection by E LPs
against glutamate neurotoxicity in cultured RGCs. However,
exogenous administration of E LPs overcame the inhibition.
In addition, E LPs attenuated mRNA and protein expression
of a2M in primary cultured retinal glia. A2M secretion from
the glia was also decreased by E LPs. Thus, we reveal a
novel function of E LP that inhibits roles of a2M in the ret-
ina.
1-P-98 The effect of a 5 HT7
antagonist on joint visual attention
dysfunction in common marmosets
Tomokazu Nakako, Takeshi Murai, Masaru Ikejiri,
Manato Kotani, Yoshihiro Iwamura, Yuji Ogi,
Akihiko Kiyoshi, Tatsuo Nakayama,
Atsushi Matsumoto, Kenji Matsumoto, Isao Shimizu,
Kazuhito Ikeda
Drug Dev. Res. Lab., Sumitomo Dainippon Pharma Co., Ltd.
Joint visual attention (JVA) is defined as following another
person’s pointing gesture and gaze, and the performance of
JVA generally enables infants to socially coordinate their at-
tention with other people. It has been reported that infants
with autism spectrum disorders (ASD) find it difficult to per-
form JVA. We have found that common marmosets, small
monkeys, were capable of performing JVA, and the JVA dys-
function induced by ketamine, an NMDA receptor antagonist,
could be a useful animal model of ASD. The present study in-
vestigated whether SB 269970, a 5 HT7 receptor antagonist,
ameliorates the ketamine induced JVA impairment. We used
the original apparatus that four acrylic boxes were attached
to 4 corners of a square frame. All of the boxes had a door
with a hinge and the marmoset could easily get a reward by
pushing the door. The marmoset was informed which box
contained the reward by the experimenter pointing to it. We
scored in accordance with the number of incorrect choices
they made. Ketamine significantly impaired JVA function as
we previously reported, but SB 269970 significantly reversed
the impairment. These results suggest that the antagonism of
5 HT7 receptor might be a possible mechanism for treating
some aspects of ASD.7
1-P-99 The role of GABAA receptors
in the lateral hypothalamus in feeding
behavior
Taiji Miyazawa, Hiroko Ikeda, Chrismawan Ardianto,
Naomi Yonemochi, Junzo Kamei
Dept. Pathophysiol. Ther. Hoshi Univ. Sch. Pharm. Pharmaceut. Sci.
The present study investigated the role of hypothalamic
GABAergic function in the regulation of feeding behavior.
Since several hypothalamic neuropeptides are known to regu-
late feeding behavior, we examined whether the GABAergic
function regulates the neuropeptides. Male ICR mice (6 7w)
were used. Using RT PCR, we observed that the injection of
a selective GABAA receptor agonist muscimol (1 mg/kg, i.p.)
significantly decreased mRNA level of prepro orexin, but
not promelanin concentrating hormone, agouti gene related
protein, neuropeptide Y and proopio melanocortin. Since the
cell bodies of orexin neurons are mainly located in the lateral
hypothalamus (LH), we examined the role of GABAA recep-
tors in the LH in the regulation of feeding behavior. The in-
jection of muscimol (5 ng/side) bilaterally into the LH signifi-
cantly suppressed food intake, whereas the injection of a se-
lective GABAA receptor antagonist bicuculline (50 ng/side)
was without effect. The injection of bicuculline attenuated
the decrease in food intake induced by muscimol injected into
the LH. These results suggest that the stimulation of GABAA
receptors in the LH suppresses feeding behavior by inhibit-
ing orexin neurons in the LH.
1-P-101 Nobiletin, a citrus flavonoid,
promotes insulin secretion and prevents
β cell apoptosis in a cAMP dependent
manner
Kiriko Akiyama, Yukiko Kaneko, Miki Takii,
Yuuki Aoyagi, Tomohisa Ishikawa
Dept. Pharmacol., Sch. Pharm. Sci., Univ. Shizuoka
Nobiletin (NOB), a citrus flavonoid, have various pharma-
cological functions, including anti inflammatory, anti tumor,
and anti diabetic effects. To date, however, little is known
about the effect of NOB on β cells. In the present study, we
investigated the effects of NOB on insulin secretion by radio-
immunoassay and β cell apoptosis by flowcytometry with An-
nexin V in the β cell line INS 1D. NOB significantly in-
creased glucose induced insulin secretion at 10 and 100 μM,
and inhibited thapsigargin induced apoptosis at 10 μM. NOB
at 10 μM also induced a significant increase in intracellular
cAMP level. The anti apoptotic effect of NOB was inhibited
by the treatment with KT 5720, a protein kinase A (PKA) in-
hibitor, but not by ESI 09, an Epac inhibitor, suggesting an
involvement of a PKA dependent pathway. The effects of
NOB on apoptosis related proteins were further investigated
by western blotting. NOB significantly reduced thapsigar-
gin induced caspase 3 cleavage and c Jun N terminal kinase
(JNK) phosphorylation. In contrast, no changes in the expres-
sion of CHOP were observed. These results suggest that
NOB promotes glucose induced insulin secretion and pre-
vents JNK mediated β cell apoptosis in a cAMP dependent
manner.S171-P-100 The beneficial effects of
estrogen on glucose homeostasis
Hiroshi Ishikita 1, Satoru Mitazaki 1,
Chihiro Tominaga 1, Masaaki Ito 2, Mina Iide 1,
Miwako Suto 3, Naho Kato 3, Kouichi Hiraiwa 3,
Sumiko Abe 1,3
1 Lab. Forensic Toxicol., Fac. Pharmacy, Takasaki Univ. Health and Welfare, 2 Lab.
Pharmacol. Fac. Pharmacy, Takasaki Univ. Health and Welfare, 3Dept. Legal Med.,
Fukushima Med. Univ.
The side effects of the drug appear strongly in the elderly.
We examined the beneficial effects of estrogen on insulin sen-
sitivity and glucose homeostasis using ovariectomized (ovx)
mice, a typical experimental model for investigation of post-
menopausal pathologic changes due to estrogen deficiency in
women. Significant increases of blood glucose levels during
oral glucose tolerance tests (OGTT) were observed in ovx
mice compared to the levels in sham mice. Insulin levels in
ovx mice during OGTT were almost the same as those in
sham mice. These results indicate that ovariectomy lowered
insulin sensitivity ; in other words, estrogen maintains nor-
mal insulin sensitivity. AMP activated protein kinase
(AMPK) is a regulator of energy balance at both the cellular
and whole body levels, and is linked to insulin resistance.
Phosphorylated AMPK (pAMPK) protein levels in ovx mice
were lower than those in sham mice. Our data suggest that es-
trogen deficiency results in a high glucose level caused by a
decrease in pAMPK levels.
1-P-102 Functional modification of
pancreatic alpha cells by osteocalcin
Sen Higashi 1, Akiko Mizokami 2, Tomoko Ohsumi 1,
Masato Hirata 2, Hiroshi Takeuchi 1
1Div. Appl. Pharmacol., Kyushu Dental Univ., 2 Lab. Mol. Cell. Biochem., Fac.
Dental Sci., Kyushu Univ.
Osteocalcin (OC), a bone derived protein is involved in the
regulation of energy metabolism in variety of target tissues.
A G protein coupled receptor, GPRC6A, has been identified
as a putative receptor for OC, which mediates insulin and in-
cretin secretion in pancreatic β cells and intestinal endocrine
cells, and increases expression of adiponectin in adipocytes.
Recently, we noticed that GPRC6A expressed in not only β
cells, but also the peripheral cells in the pancreatic islets.
Thus in the present study, we examined the effect of OC on
expression of molecules related to systemic glucose homeo-
stasis in the pancreas. We found that β cells in the Langer-
hans islets showed high expression of GPRC6A while the pe-
ripheral cells surrounding β cells in the islets were also posi-
tive to GPRC6A signals. We also found that the number of
cells expressing GLP 1 in the peripheral area was increased
by long term administration of OC. When, αTC1 6, a cul-
tured pancreatic α cells were treated with OC, gene expres-
sion of PC1/3, the enzyme involved in proglucagon conver-
sion to GLP 1, was elevated. These results suggest that OC
contributes to functional regulation of not only β cells, but
also α cells in the pancreas.8
1-P-103 Effect of supplementation of
EPA and DHA prescription on
atorvastatin induced decrease in fatty
acids of SHR.Cg Leprcp/NDmcr rats, a
metabolic syndrome model
Michio Hashimoto, Mamun Abdullah Al,
Masanori Katakura, Yoko Tanabe, Osamu Shido
Dept. Environment. Physiol., Shimane Univ. Facult. Med.
We investigated effects of atorvastatin on fatty acid metabo-
lism, and effect of TAK 085 containing eicosapentaenoic acid
(EPA) and docosahexaenoic acid (DHA) on atorvastatin in-
duced cholesterol lowing action in SHR.Cg Leprcp/NDmcr
(SHR cp) rats, a metabolic syndrome model.
Supplementation of atorvastatin (ATS) alone at 10 mg/kg
BW/day for 17 weeks reduced the plasma total cholesterol
levels and the hepatic EPA and DHA levels of SHR cp rats.
The supplementation of TAK 085 at 300 mg/BW/day signifi-
cantly increased the EPA and DHA levels of both the plasma
and liver in ATS administered SHR cp rats. Concurrently,
the ATS alone significantly decreased SREBP 1c, Δ5 and Δ
6 desaturases, elongase 5 and stearoyl CoA desaturase 2
(scd 2) mRNA expression and increased HMG CoA reductase
mRNA expression in liver. TAK 085 supplementation sig-
nificantly increased hepatic scd 2 mRNA expression.
These results suggest that ATS supplementation decreases
the EPA and DHA levels by inhibiting desaturation and elon-
gation steps of n 3 fatty acid metabolism, while TAK 085
supplementation effectively reverses the decreased n 3PU-
FAs levels in liver of SHR cp rats.
1-P-105 An examination on high
trans fat diet (HTD) induced murine
nonalcoholic steatohepatitis (NASH)
model
Toshinori Moritani, Takashi Shimosato,
Kagari Kimura, Ayumi Makino, Akihiro Ishimoto,
Takeshi Iidaka, Shoko Kosugi, Hitomi Matsuda,
Hiroshi Sakonjo
NISSEI BILIS Co., Ltd., Shiga Laboratory
Non alcoholic steatohepatitis (NASH) is a severe form of
chronic liver disease, characterized by hepatic steatosis, in-
flammation and fibrosis. In this study, we examined whether
high trans fat diet (HTD) developed murine model of nonalco-
holic steatohepatitis.
HTD was fed to 7 week old ob/ob (spontaneously obese, hyper-
glycemia model) mice for 12 weeks to induce NASH. Control
ob/ob mice fed normal fat diet (LFD). At termination, blood
was collected and serum parameters (ALT, TG, TC levels, etc.)
were measured. Liver was collected and weighed, then deter-
mination of hepatic TG, TC and 4 hydroxyproline content was
performed. Liver histopathological examination was per-
formed, and sirius red staining positive area was measured.
HTD feeding to mice for 12 weeks induced significant body
weight gain compared to LFD feeding to mice. In liver histopa-
thology, fatty droplets and inflammation were observed in
HTD fed mice. Furthermore, hepatic fibrosis was observed in
HTD fed mice.
These changes are more similar to symptoms observed in hu-
man NASH patients than ever reported NASH animal models.
Therefore, HTD fed ob/ob mice is suitable for NASH animal
model.S11-P-104 An animal model study for
myocardial infarction (MI) in micro mini
pigs
Kiyotaka Hoshiai, Yo Okuda, Hiroyuki Saito,
Fumiyuki Nakane, Masaru Sugiyama, Yasuki Akie,
Akihisa Mitake
Cmic Bio.
We have already developed a MI model in dogs and have
evaluated therapeutic drugs for heart disease. But since it
was not easy to develop a MI model in dogs because collateral
arteries in the heart of dogs are developed and the heart reac-
tion to drugs is different from that in humans, the develop-
ment of a MI model other than dogs is required. Therefore,
we tried to develop the animal model of heart disease in the
micro mini pig. We expected that the micro mini pig is an ap-
propriate species to evaluate pharmacological effects since it
is a kind of pigs that similar process of the growth of collat-
eral arteries to that in humans and since necessary amount of
test drugs can be reduced because their body weight is
around 10 kg even in adult. To develop the MI model, micro
mini pigs underwent thoracotomy under inhalation of anes-
thesia, and the LAD was ligated at two sites. Cardiac function
of the model animals was measured before and 4 weeks after
ligation by echocardiography. After the 4 week measure-
ment, the heart was isolated to measure the infarction region.
There was a difference in the reduction of contractility be-
tween the ligated sites, and fibrosis relating to the reduction
of contractility was observed.
1-P-106 Preparation of Mouse Model
of Orthotopic Implantation of Human
Pancreatic Cancer Cells and Life
Prolonging Effect of Gemcitabine
Yuji Nozaki 1, Tamami Higuchi 3, Tomoharu Naito 2,
Kota Nakajima 1, Yoshifumi Okawa 1, Hatsumi Ikuma 1,
Chihaya Kakinuma 2, Toshiaki Ochiai 1
1 Contracy Testing Division, Biotechnical Center, Japan SLC, Inc., 2Department of
Pathology, Juntendo University, School of Medicine, 3Department of Molecular
Pharmacology and Oncology, Graduate School of Medicine, Gunma University
[Purpose] In this study, we created pancreatic cancer model
mice by implanting human pancreatic cancer cells into the
pancreas of nude mice to study the usefulness of this model.
The parameter we used was the life prolonging effect of a
typical treatment drug, gemcitabine hydrochloride (Gem).
[Material and Method] BALB/cSlc nu/nu mice were anesthe-
tized with isoflurane and underwent laparotomy ; and the
cells derived from human pancreatic cancer, SUIT 2, were
implanted beneath the pancreatic capsule at the concentra-
tion of 1×106 cells/10 μL. The vehicle group received physi-
ological saline and the Gem group received 240 mg/kg of Gem
intravenously once a week. Through Week 20 after the im-
plantation, we measured the body weight (once a week) and
observed the general condition (daily) of the mice. [Results]
The median survival was 37.5 days for the vehicle group and
113 days for the Gem group, which indicates that the use of
Gem significantly prolonged the survival period. At necrop-
sies, peritoneal metastases were observed in the dead mice in
which tumors were found not only in the pancreases but also
in the spleens, livers, kidneys, ovaries, uterus, mesenteries,
mesometria, and diaphragms.79
1-P-107 Investigation of graft versus
host disease model using a X ray
irradiation device in mice
Shinichi Ozato, Takumi Yamazawa,
Seiichi Katayama, Katsuhide Nishi
Pharmacology Department, Nonclinical Research Center, Drug Development
Servuce Segment, LSI Medience Corporation
Graft versus host disease is known about as the complication
which attacks patient’s organs immunologically, and it is a
problem at the time of bone marrow transplantation. It is also
known that the GVHD like symptom appears by applying an
X ray to a mouse and transplanting bone marrow cells of
other strain’s mice. Here we simply introduced a device capa-
ble of irradiating the X ray in mice. And we are trying the
model production of allogenic GVHD, it is said that the symp-
tom like scleredema appears. The model is considered a use-
ful model for the development of therapeutic agents for
GVHD. We investigated the condition that strength of X ray
could be applied to a donor mouse and the condition that de-
crease of white blood cell counts and crusting of the skin
could be confirmed. As a result, it was possible to obtain X
ray irradiation condition in to develop GVHD. Moreover, we
could get the data of TGF ; β said that which has the effects
improves the scleredema. In this study, we suggested that we
could introduce graft versus host disease model using a X
ray irradiation device in mice.
1-P-109 The abnormality of the
reproductive function in the
spontaneous infertile rat
Minoru Watanabe 1,2, Masami Tanaka 3, Yuko Takeba 2,
Masanori Ootaki 2, Yuki Ohta 2, Taroh Iiri 2,
Toshio Kumai 4, Naoki Matsumoto 2
1 Inst. Animal Exp., St Marianna Univ. Grad. Sch. Med., 2Dept. Pharmacol., St
Marianna Univ. Sch. Med., 3Dept. of Food and Nutrition, Junior College Div., The
Univ. of Aizu, 4Dept. Pharmacogenomics, St. Marianna Univ. Grad. Sch. Med.
The CCI (cartilage calcification insufficient) rats were char-
acterized by skeletal abnormalities, such as shortness of the
limbs, tail, and body (dwarf rats) and the rats emerged in a
Jcl derived Sprague Dawley (SD) rats colony. The CCI char-
acter with these dwarfism is autosomal recessive inheritance.
The breeding is performed by the mating of the heterozygote
males (+/cci ) and females (+/cci ) of this CCI colony, because
the CCI rats (cci/cci ) are infertile. In this study, we investi-
gated whether the mating itself was possible or not in the CCI
rats of dwarfism with the skeletal abnormality. We con-
firmed a vaginal plug or a sperm of vaginal smear after the
copulation with male CCI rats and female CCI rats at 14
weeks of age. The copulation was also performed by a combi-
nation of male CCI rats and female SD rats of the origin or a
combination of female CCI rats and male SD rats. A vaginal
plug or a sperm of vaginal smear were confirmed only by a
combination of female CCI rats and male SD rats. No progeny
were obtained in all female rats using in this study. These re-
sults suggest that a mating action itself is possible in female
CCI rats but the female CCI rats have a problem in a subse-
quent process.S11-P-108 Nse1/Nse3/Nse4 complex
binding proteins related to a
neurodevelopmental disease
Hideo Taniura, Takashi Noguchi, Tomoko Ota,
Yukiko Omachi, Sota Yamamoto, Junsei Kasai,
Jun Masuda
Coll. Pharm. Sci. Ritsumeikan Univ.
Prader Willi syndrome is a neurodevelopmental disease de-
leted the PWS critical region on chromosome 15. Necdin be-
longs to MAGE family and is located in the PWS critical re-
gion. Necdin deficient mice show alterations reminiscent of
PWS. Nse3, a MAGE gene family, form a subcomplex with
Nse1 and Nse4 in Smc5 Smc6 complex. Sirt1 is a NAD de-
pendent histone deacetylase involved in energy homeostasis,
DNA repair and cell survival. Because Necdin interacts with
Sirt1 to modulate DNA damage response in cortical neurons,
we studied interactions between Nse3 and Sir2C or Sir2D,
Sirt1 homologs in Dictyostelium discoideum. To analyze Sir2
C and Sir2D proteins localizations, we expressed both pro-
teins as Flag tagged fusion proteins. Flag Sir2D was ex-
pressed in the nuclei, while Flag Sir2C expressed in cyto-
plasm. Dictyostelium cells develop to aggregate and form
fruiting body after 24 h upon starvation. We found that Flag
Sir2D was translocated to cytoplasm after 4 h upon starva-
tion. We examined an interaction of Sir2C or Sir2D with Nse3
by immunoprecipitation assay. However, when expressing
GFP Nse3 with Flag Sir2C or Flag Sir2D, we did not detect
the interactions. We are studying the functional roles of Sir2
C and Sir2D by RNAi mediated knockdown approarch.
1-P-110 Development of mouse
model of idiopathic pneumonia
syndrome (IPS) following bone marrow
transplantation
Seiki Fujiwara 1, Haruka Abe 1, Misako Higashiya 1,
Ryuujirou Hara 1, Keiji Kuba 2, Yumiko Imai 1
1Dept. Biol. Info., Akita Univ. Grad. Sch. Med., 2Dept. Biochem., Akita Univ.
Grad. Sch. Med.
Non infectious pulmonary complication (NIPC) is a serious
complication following bone marrow transplantation (BMT).
NIPC includes early onset idiopathic pneumonia syndrome
(IPS) and late onset non infectious pulmonary complications,
both of which show high mortality rates. However, it remains
largely unknown the mechanisms underlying NIPC, and no
effective drugs exist to improve the clinical outcome of NIPC.
In the present study, we developed a mouse model of IPS ; B6
WT mice received cyclophosphamide intraperitoneally.
Then mice were lethally irradiated on the day before BMT
by X ray. Donor B10.BR bone marrow was T cell depleted
(TCD). B6 recipient mice were transplanted via caudal vein
with TCD B10.BR bone marrow with spleen cells as a source
of IPS causing T cells. Using this model, we found pulmo-
nary inflammatory developed in mice from 2 wk post BMT,
as indicated by increased pro inflammatory cytokine expres-
sion. Histologic analysis of lung tissue in mice at 2 wk post
BMT showed immunopathologic changes. Flow cytometric
analysis of lung cells of the mice at 2 wk post BMT revealed
upregulation of CD4+Th17+ T cells, suggesting a possible in-
volvement of IL 17 and Th17 cells in the pathology of IPS.80
1-P-111 Evaluation of antiviral effects
against mouse adapted influenza virus
Tsubasa Nakano, Hayato Kakinuma, Ryo Tanaka,
Shigemi Fukami, Ikumi Kamata, Mika Kitayama,
Hirofumi Komatsubara
Tsukuba Research Center, HAMRI Co., Ltd.
In order to evaluate the efficacy of anti influenza drugs or
functional foods, a mice model which infected human influ-
enza virus has been required. We previously examined pro-
duction of a mouse adapted influenza virus. Here, we investi-
gated the antiviral effects of oseltamivir and Lactococcus lac-
tis JCM5805 against influenza virus infection in mice.
JCM5805 or oseltamivir were orally administered to BALB/c
mice from Day 14 to Day4 or Day0 ( 6 hours) to Day2, respec-
tively. Mice were intranasally inoculated with 103 TCID50/50
μL of mouse adapted influenza virus A/PR/8/34 (Day0). The
lungs and BALF were collected from the mice, we examined
TNF α, IL 12, IL 1α, viral load and histopathology in the
samples.
The viral load of the oseltamivir group was significantly (P<
0.01) lower than that of the control group. And, the viral load
of the JCM5805 group showed a lower tendency than that of
the control group. IL 12 in BALF of the JCM5805 group and
TNF α, IL 12, IL 1α in lung homogenized fluid of the
oseltamivir group were significantly lower than that of the
control group. In the lung tissue, slightly infiltration of
macrophage and neutrophil were observed in both groups.
These results suggest the efficacy of oseltamivir and JCM
5805 against mouse adapted influenza virus.
1-P-113 A low cost method for large
scale in vivo recordings of neuronal
activity designed by a 3D printer
Yuki Aoki, Hideyoshi Igata, Takuya Sasaki,
Yuji Ikegaya
Lab. chem. Pharmacol., Grad. Sch. Pharmaceut. Sci., Univ.
Large scale multiunit recording from living animals is a
promising technique to unveil neuronal activity patterns un-
derlying the complex functions of the brain. However, a com-
mercially available microdrive, one of the parts that hold nu-
merous electrodes on an animal’s head, is expensive, and the
structure is not flexible or widely applicable ; adjusting the
electrode positions to record multiple brain areas is hard to
be achieved. Here, we designed a new device using a 3D
printer, which costs>10 times less than the conventional mi-
crodrive. The custom made device allows us to arrange the
positions of more than 8 tetrodes in a square of 1 cm for tar-
geting desirable brain regions in rodents. In addition, it can
be combined with optic fibers to perform optogenetic experi-
ments. Currently, the device is mainly used for acute record-
ings from head fixed animals. In future, we will improve the
devices so that the depths of multiple electrodes are freely
adjustable by attaching the electrodes to flexible screws. It
will enable us to chronically implant tens of electrodes and
monitor brain activity from freely moving animals.S11-P-112 Large scale monitoring of
electrical biosignals from the brain,
heart, and skeletal muscles in a freely
moving rodent
Sakura Okada, Hideyoshi Igata, Yuya Nishimura,
Takuya Sasaki, Yuji Ikegaya
Lab. Chem. Pharmacol., Grad. Sch. Pharmaceut. Sci., Univ. Tokyo
Accumulating evidence regarding brain body interactions
highlights a growing demand for monitoring of physiological
dynamics from central and peripheral organs. In this study,
we developed a new technique to simultaneously record bio-
electrical time signals from the brain, heart, and skeletal
muscles in freely moving rodents. This recording system in-
tegrates these systemic signals into a single electrode inter-
face board that is chronically mounted on an animal’s head.
The interface board accommodates up to 24 and 48 channels
for mice and rats, respectively, for collecting electrocardio-
gram (ECG) from the heart and electromyogram (EMG) from
the dorsal neck muscle together with local field potential sig-
nals from multiple brain regions, including the neocortex,
hippocampus, and thalamus, at a sampling rate of 30 kHz. A
combination of these signals allows us to compare multineu-
ron activity patterns in the brain with a variety of physiologi-
cal states of animals such as wakefulness, sympathetic/para-
sympathetic balance, and emotional response. The novel tech-
nique will advance our understanding of neurophysiological
correlates of brain body associations in health and disease.
1-P-114 A novel filter reducing shot
noises in data
Mami Okada, Tomoe Ishikawa, Yuji Ikegaya
Lab. Chem. Pharmacol., Grad. Sch. Pharmaceut. Sci., Univ. Tokyo
Calcium imaging provides a useful experimental platform to
simultaneously observe neuronal activity from large cell
populations. However, it often suffers from low signal to
noise ratios, in particular in high speed recording. In many
cases, the source of this problem is shot noises, which occur
frequently under weak light conditions, such functional
multi neuronal calcium imaging. Here, we propose the new
denoising filter, termed Okada filter, which is specifically
designed to reduce shot noises while leaving signals. A basic
idea of the Okada filter is to replace the value of fluorescent
change (ΔF t) at frame time t with the average of ΔF t 1 and
ΔF t+1 at frames t 1 and t+1 if ΔF t is not the median among
three values ΔF t 1, ΔF t and ΔF t+1, whereas ΔF t is not updated
if ΔF t is the median. We combined these two processes into
one single equation based on logistic function, which made
the calculation speed faster than computation based on the
conditional “if/else” statements. We applied the Okada filter
for calcium imaging data of hippocampal CA3 neurons. The
background noise was reduced, and computation is faster,
compared to the widely used median filter. Finally, we dem-
onstrates that the Okada filter was also applicable for elec-
trophysiological data and photographs with shot noise.81
1-P-115 Construction ofAll in one
type double conditional short hairpin
RNA expression vector
Yoshiko Kudo, Hideto Oyamada, Hiromichi Tsuchiya,
Yoko Ao, Tomoyuki Matsuoka, Ayami Inagaki,
Katsuji Oguchi
Dept. Pharmacol., Showa Univ., Sch. Med.
An important advance in RNA interference (RNAi) was the
discovery that plasmid based RNAi can substitute for syn-
thetic small interference RNAs. Previously we have con-
structed the single double conditional short hairpin RNA
(shRNA) expression vector (Matsuoka et al., 2013) from the
pSingle tTS shRNA vector (Clontech TakaraBio lab.). This
vector consists of three functional units ; tTS expressing,
tTS responsive and modified loxP (TATA lox) recombina-
tion unit that can regulate the expression of shRNA by the
combinations of the tetracycline (Tet) inducible and the Cre
loxP systems. For improving the vector usability as All in
one type, we have inserted the encoding region for Cre re-
combinase including the lac promoter into the single double
conditional shRNA expression vector. In this vector, IPTG
dependent Cre expression and subsequent genetic recombina-
tion were confirmed by SDS PAGE and agarose gel analysis.
The All in one type of double conditional shRNA vector will
be able to knockdown the target gene expression reversibly
not only by the application of Tet but also in the promoter
specific manner to facilitate functional genetic analysis in
vivo within the specific tissues or cells during the specific pe-
riod of lifetime.
1-P-117 Establishment ofAdiponectin
type 1 receptor signaling assays and
development of a novel adiponectin
related agonist screening
Hitomi Nishimura 1,2, Kanako Miyano 2,
Hisashi Yamakawa 3, Akinobu Yokoyama 1,2,
Yuka Sudo 1, Seiji Shiraishi 2, Yoshikazu Higami 1,
Takahiro Nagase 3, Yumiko Yoshizaki 4, Ikuo Kato 5,
Akihiro Asakawa 6, Akio Inui 6, Yasuhito Uezono 2,7,8
1Dept. Mol. Pathol. Metab. Dis., Fac. Pharm. Sci., Tokyo Univ. Sci., 2Div. Cancer
Pathophysiol., Natl. Cancer Cent. Res. Inst., 3 Bioresource Team., Dept. Res＆
Develop., Kazusa DNA Res. Inst., 4Div. Shochu. Ferment. Tech., ERCFS., Facut.
Agricul., Kagoshima Univ., 5Dept. Med. Biochem, Kobe Pharmaceu. Univ., 6Dept.
Psycho. Int. Med., Grad. Sch. Med.＆ Dent. Sci., Kagoshima Univ., 7Div.
Support. Care Res., EPOC, Natl. Cancer Cent., 8 Innov. Cent. Support. Palliat.
Psychosoc. Care, Natl. Cancer Cent.
Adiponectin, a hormone secreted by adipocytes, acts as a major anti diabetic,
anti inflammatory, and anti arteriosclerotic adipokine at least via the adi-
ponectin type 1 receptor (AdipoR1). Commonly used assay for AdipoR1 is
measurement of AMP activated protein kinase (AMPK) activity, although this
is not quick and easy. In the present study, we established novel AdipoR1 sig-
naling assays (Ca2+ imaging and CellKey™ assay). First, we established a hu-
man embryonic kidney 293 (HEK293) stably expressing HaloTagⓇ fused Adi-
poR1 and confirmed that the AdipoR1 was expressed on the cell membrane.
Second, we evaluated functions of AdipoR1 by Ca2+ imaging with Ca2+ sensor G
CaMP7 and CellKey™ assay, and found adiponectin induced increases in Adi-
poR1 signaling. In contrast, the increases were not observed in cells not ex-
pressing AdipoR1, proving that the signal is mediated through AdipoR1.
These findings suggest that both the Ca2+ imaging and CellKey™ assay are use-
ful as quick, simple and easy screening systems to discover new AdipoR1 ago-
nists. Screening of new AdipoR1 agonists are now ongoing with the system.S11-P-116 Novel,Versatile Method for
the Production of Pharmacologically
Potent Recombinant Membrane Protein
Hiroyuki Oshikane, Masahiko Watabe, Koji Aoyama,
Toshio Nakaki
Dept. Pharmacol., Teikyo Univ. Sch. Med.
It has been generally perceived that obtaining recombinant
membrane protein is extremely challenging because of its
structural vulnerability. In order to develop brand new
drugs, establishing the overexpression system for target
membrane protein has been one of the rate limiting steps.ER
membrane protein called GTRAP3 18, for example, can not
only negatively influence the production of glutathione
(GSH), a substance vital for scavenging oxidative stress, re-
duction of which level is suggested to be causal to neurode-
generative disorders such as Parkinson’s disease (PD) and Al-
zheimer’s diseases (AD), but also physically interact with
Rab proteins, involved in the formation of synaptic vesicles.
Thus it has been suggested that GTRAP3 18 can be a novel
drug target for variety of neuronal disorders. However, over-
expression of GTRAP3 18 has a detrimental effect on the
host cell’s viability, resulting in low expression level thereof.
Here we report the development of a novel expression system
for obtaining human GTRAP3 18 with avoiding its toxicity,
providing the basis for exploiting future drugs.
1-P-118 MicroRNA 124 5p
suppresses the expression of low
density lipoprotein receptor related
protein 1B
Yoshihiko Shibayama 1, Masaki Kobayashi 2, Ken Iseki 1,2
1Dept. Pharmacy, Hokkaido Univ. Hospital, 2 Lab. Clin. Pharmaceutics Thera.,
Grad. Sch. Phar. Sci. Hokkaido Univ.
The low density lipoprotein receptor related protein (LRP1
B) is a member of the low density lipoprotein receptor fam-
ily, which play a wide variety of roles in cell function and tu-
morigenesis. It was reported that LRP1B deletion was associ-
ated with malignancy and poor prognosis in cancer. Down-
regulation effect of microRNA 124 5p mimic on LRP1B ex-
pression was evaluated. Transfection of the miR 126 5p
mimic significantly decreased expression levels of the LRP1
B mRNA compared with control treatment (relative expres-
sion level, mean&plusmn standard error ; control, 1.00&
plusmn 0.11 ; miR 126 5p mimic, 0.28&plusmn 0.04). Trans-
fection of the miR 126 5p mimic also decreased expression
levels of the LRP1B protein. The transfections of miR 126 5
p mimic as well as positive control siRNA downregulated the
expression of LRP1B. The results suggested that miR 126 5p
downregulated expression of LRP1B.82
1-P-119 Analysis of miRNA
expression in breast cancer stem cells
after the addition of a tubulin inhibitor
Akiko Sasaki 1, Yuko Tsunoda 2, Mayumi Tsuji 1,
Yuko Udaka 1, Hideto Oyamada 1,
Hiromichi Tsuchiya 1, Kanji Furuya 1, Katsuji Oguchi 1
1Dept. Phamacol., Showa Univ. Sch. Med., 2 Kameda Med. Center
<Purpose>It has been reported that CSCs responding to a
signal protein (TGFβ) are involved in cancer relapse or me-
tastasis. In CSCs, a high concentration of glutathione trans-
ferase is detected. Therefore, cancer cells do not undergo
apoptosis, resisting anticancer drugs. To clarify miRNA and
a target protein that induce the apoptosis of CSCs, we ana-
lyzed CSCs after the addition of Eribulin using the MDA
MB 231 cultured breast cancer cell strain.<Results>TGFβ,
expression was 2.1 pg/mL in the control group and 3.4 pg/mL
in the Eribulin treated group. The total glutathione levels
were 24.8 and 11.9 μmol/L, respectively. The proportions of
oxidized glutathione were 2.99 and 41.9%, respectively. The
expression of oxidized glutathione was significantly higher in
the Eribulin treated group. The caspase 3 activity were
9,224 and 13,003 m mol/mg/protein/hr, respectively. After
Eribulin addition, miR 181a and miR 203 expressions de-
creased to 1.43 and 2.19, respectively.<Conclusion>In breast
CSCs after Eribulin addition, TGFβ expression increased
with decreases in miR 181a and miR 203 expressions. The
results showed that high level TGFβ expression significantly
increased the oxidized glutathione level, inducing the apopto-
sis of CSCs.
1-P-121 INDUCTION OF CELL DEATH
OFTREATED MCF 7 CELLSAFTERTHE
EXPOSURE OF BENZYL
ISOTHIOCYANATE OF MORINGA
OLEIFERAVIA OXIDATIVE STRESS
PATHWAY
Muhamad Hatib A Rahaman 1,
Wan Bayani Wan Omar 2, Nakisah Mat Amin 3,
Nurul Huda Abd Kadir 1
1 School of Food Science and Technology, Universiti Malaysia Terengganu, 21030
Kuala Terengganu, Terengganu, Malaysia, 2 School of Marine and Environmental
Sciences, Universiti Malaysia Terengganu, 21030 Kuala Terengganu, Terengganu,
Malaysia, 3 School of Fundamental Science, Universiti Malaysia Terengganu, 21030
Kuala Terengganu, Terengganu, Malaysia
Vegetable and fruits are consumed to prevent development of cancer. Cohort study
have been proved successfully to lower the risk of cancer. Hence, a study on Mor-
inga oleifera hydrolysis product against human breast adenocarcinoma cell lines
MCF 7 had been done. M. oleifera contains benzyl glucosinolates that will be hydro-
lysed to their degradation product (benzyl isothiocyanate ; BITC) by myrosinase
when plant tissues are disrupted. In our study, BITC was detected and analysed us-
ing GC MS analysis. In addition, BITC and showed significant inhibition of treated
MCF 7 cells with inclusive IC50 of 52.0 μM/mL, 43.2 μM/mL and 41.0 μM/mL after
24, 48 and 72 hours respectively by using AlamarBlueⓇ assay. Cell death of treated
MCF 7 with BITC, corresponded to AO/PI staining where the phenotypic charac-
terization of the cells showed that both apoptotic and necrotic events occurred at 24,
48 and 72 h of incubation period with the compound. In addition, ROS was measured
fluorometrically using DCFH DA assays. Generation of reactive oxygen species
(ROS) was elevated after the exposure of BITC at 24, 48 and 72 h which may lead to
p38 expression that may triggered MAPK pathway that may contribute to cell death
of MCF 7 cells with the increasing of dose and time of exposure of BITC.
Keywords：Cell death (197), cancer (171), apoptosis (103)S11-P-120 Lysophosphatidic acid
induced proliferation of cancer stem
cells in triple negative breast cancer
Naoya Hirata, Yuko Sekino, Yasunari Kanda
Div. Pharmacol., NIHS
Triple negative breast cancer (TNBC) is a highly aggressive
cancer and there is no preferred agent for the therapy. Since
growing evidence suggests that TNBC is initiated from
breast cancer stem cells (BCSC), it is necessary to understand
the molecular mechanism of BCSC for effective new drug de-
velopment. Lysophosphatidic acid (LPA) is a bioactive lipid
mediator that acts on specific G protein coupled receptors.
Previous studies have reported that expression level of LPA
receptors is increased in TNBC and pharmacological block-
age of LPA receptors inhibits breast tumor progression in
xenograft model. However, it remains unclear whether LPA
signaling is target for BCSC. In this study, we investigated
the effects of LPA on BCSC. We isolated BCSC in MDA MB
231 cells using aldehyde dehydrogenase (ALDH) activity
based flow cytometry analysis. We found stimulation with
LPA increased ALDH positive cell population. We next ex-
amined the subtype of LPA receptor. LPA increased ALDH
positive cell population was inhibited by an antagonist of
LPA receptors LPA1 and LPA3, not by a LPA2 antagonist. In
addition, a selective LPA3 agonist increased ALDH positive
cell population. These results suggest LPA LPA3 axis in-
duces proliferation of BCSC in TNBC.
1-P-122 CYTOTOXICITY EFFECT OF
BRASSICA OLERACAE (GREEN
CABBAGE)AND BRASSICA OLERACAE
VAR. CAPITATA F. RUBRA (RED
CABBAGE)AGAINST MCF 7 CELL LINES
Nur Amaliena Zamri 1, Nurul Ain Sabrina Adnan 2,
Anis Farhana Noriden 2, Nakisah Mat Amin 2,
Wan Bayani Wan Omar 3, Nurul Huda Abd Kadir 1
1 School of Food Science and Technology, Universiti Malaysia Terengganu, 21030
Kuala Terengganu, Terengganu, Malaysia, 2 School of Fundamental Science,
Universiti Malaysia Terengganu, 21030 Kuala Terengganu, Terengganu, Malaysia,
3 School of Marine and Environmental Sciences, Universiti Malaysia Terengganu,
21030 Kuala Terengganu, Terengganu, Malaysia
Epidemiological study has been shown that vegetables and fruits could pre-
vent and fight against cancer. Hence, brassica vegetables have been stud-
ied as they contain allyl isothiocyanate (AITC). In this study, our objectives
are to examine the abundance of AITC in two different type of cabbages,
to determine their cytotoxicity effect on MCF 7 cells and to determine the
phenotypic of cell death using AOPI staining. AITC was found to be pres-
ence only in red cabbage while there is no AITC detected in green cabbage
using GC MS analysis. On the other hand, analysis of cell viability by using
AlamarBlue™ Assay showed that IC50 of green cabbage water extract were
176 μg/mL, 40 μg/mL while IC50 of red cabbage water extract were 1125
μg/mL and 342 μg/mL at 24 and 48 h respectively. Acridine Orange and
Propidium Iodide staining (AOPI) morphology has demonstrated that the
induction cell death after the exposure with these different types of cab-
bages, was due to apoptosis and necrosis. Thus, we can conclude that the
compound in cabbages water extract can inhibit cancerous cells as well it
can induce apoptosis to the cells. Therefore, the AITC found in cabbages
water extract can be utilised for pharmaceutical used.
Keywords : apoptosis (103), cancer (171), cell death (197)83
1-P-123 Functional involvement of
Sav1 in acinar formation of cultured
mammary epithelial cells
Yumiko Saito, Nobuya Sakai, Katsushi Shibata
Dept. Pharmacol., Himeji Dokkyo Univ.
The Hippo pathway defined originally in Drosophila
melanogaster is conserved in mammals. The fly core compo-
nents Hippo, Salvador and Warts are conserved in mammals
as Mst1/2, Sav1 and Lats1/2. The pathway impinges on tran-
scriptional co activator YAP to coordinate cell proliferation
and apoptosis. Sav1 has been identified as a key mediator of
Hippo pathway in coordinate coupling of proliferation arrest
with terminal differentiation for proper epithelial tissue de-
velopment. In this study, we made MCF10A cells in which
Sav1 expression is ablated by either shRNA or by CRISPR
Cas9n genome editing. The cells were cultured in 3D to in-
duce acinar formation. Acini were immunostained for actin
and GM130, and counterstained with DAPI. The cytoplasm of
wild type MCF10A acinar cells had a polar organization
similar to that observed in breast tissue, with the Golgi appa-
ratus on the apical side of the nucleus. In contrast, Sav1
knockout MCF10A cells formed similarly sized spherical
masses of cells but more irregular in shape and had incom-
plete luminal development, indicating that Sav1 ablation in-
fluences the acinar morphogenesis. In conclusion, we demon-
strate that Sav1 is involved in the induction of apical basal
orientation in human epithelial cells.
1-P-125 In silico screening and
development of small molecule
compounds for novelTGFβ1 inhibitors
Masahiro Oike, Chiwaka Kimura
Dept. Pharmacol., Grad. Sch. Med. Sci., Kyushu Univ.
TGFβ1 is known to convert tumor cells of epithelial origin to
mesenchymal phenotype. Since mesenchymal tumor cells are
capable of migration and resistant to chemotherapy, this phe-
nomenon, epithelial mesenchymal transition (EMT), as well
as TGFβ1 are considered as targets for cancer therapy. This
study aimed to develop small molecule compounds that bind
and suppress TGFβ1 protein like neutralizing antibodies, us-
ing in silico drug development. We set three binding sites on
the surface of TGFβ1 protein, i.e., whole binding region to
type II TGFβ receptor (TGFBR2), electrostatic pocket of
TGFBR2 binding region, and allosteric electrostatic pocket
outside the receptor binding regions. Then we calculated
binding affinities of two million virtual small molecule com-
pounds to these binding sites, and examined the effects of
high affinity compounds on TGFβ1 induced EMT in A549
cells in vitro. Among these three binding sites, compounds
that had high binding affinity to allosteric site showed the
highest possibility of EMT inhibition. This study indicates
that effects of TGFβ1 can be suppressed by small molecule
compounds that allosterically affect binding of TGFβ1 to
TGFBR2.S181-P-124 Functional analyses of lysyl
oxidase like 4
Kaori Kitagawa, Tomoyuki Nakamura
Dept. Pharmacol., Kansai Med. Univ.
Lysyl oxidase like 4 (LOXL4) is a member of the lysyl oxi-
dase family (lysyl oxidase and LOXL1 4) and is present in the
extracellular matrix. Lysyl oxidase is a copper dependent
amine oxidase, which is essential for stabilization of extracel-
lular matrices, specifically for the enzymatic cross linking of
collagen and elastin. Although an increase in the expression
level of LOXL4 mRNA by the occurrence of cancer has been
reported, its function has not been clarified yet. To under-
stand the in vivo function of LOXL4, we have created a
LOXL4 knockout mouse. Homozygous LOXL4 deficient
mice were viable and reproduced normally, and their devel-
opment was obviously normal. We confirmed that LOXL4
was expressed in cartilage, as previously reported. LOXL4
deficient mice developed the cancer as well as the wild type
mice, which hampered the clarification of the previously re-
ported relationship between cancer and LOXL4. Micro CT
examination indicated that LOXL4 is is not significantly in-
volved in bone formation, since no abnormality was observed.
At present, these results suggest that LOXL4 may not be nec-
essary for normal development and behavior of the mouse.
1-P-126 Cotreatment of trichostatinA
enhances cytotoxic effects of sunitinib in
human renal cell carcinoma cells
Tatsuro Kashiba, Hiromi Sato, Miaki Uzu,
Yukihiro Shibata, Takuya Fujiwara, Akihiro Hisaka
Dept. Clinical Pharmacology and Pharmacometrics, Grad. Sch. of Pharmaceut. Sci.,
Chiba Univ.
Sunitinib (SU) is one of the receptor tyrosine kinase (RTK)
inhibitors approved for use in advanced renal cell carcinoma
(RCC). To overcome acquired resistance of SU in the RCC
therapy which is a serious clinical concern, we are paying at-
tention to combination therapies. In this study, trichostatin A
(TSA), a strong inhibitor of histone deacetylase (HDAC) was
selected as a sensitizer of SU against two human RCC cell
lines ; 786 O and ACHN. The result of MTT assay showed
that TSA enhanced cytotoxicity of SU in both cell lines. Cell
cycle analysis showed that subG1 population (presumably
apoptotic cells) significantly increased by combined treat-
ment in 786 O. On the other hand, cell cycle arrests at S and
G2/M phase were observed in ACHN. To elucidate the
mechanism, p21, a cell cycle regulator protein and is a direct
target of TSA, was analyzed. Western blotting revealed in-
creased levels of p21, acetylated p53 (an inducer of p21) and
also acetylated histone H3. Interestingly, SU treatment alone
also upregulated p21, whereas RTK signal proteins were not
changed by the combination. Taken together, the cotreat-
ment of TSA with SU possibly enhances apoptosis or growth
inhibition, where increase of p21 might be involved.4
1-P-127 Celecoxib and 2,5
dimethylcelecoxib inhibit intestinal
tumor growth in vitro and in vivo
Fumi Takahashi, Issei Egashira, Risa Nishida,
Toshiyuki Sasaguri
Dept. Clin. Pharmacol., Fac. Med. Sci., Kyushu Univ.
We reported that celecoxib, a selective cyclooxygenase 2
(COX 2) inhibitor, strongly inhibited the proliferation of hu-
man colon cancer cells by the suppression of the Wnt/β cat-
enin signaling pathway due to degradation of T cell factor 7
like 2 (TCF7L2), a key transcription factor in this pathway.
In the present study, first, we compared in vitro effects of
2,5 dimethylcelecoxib (DMC), a celecoxib analogue unable to
inhibit COX 2, with those of celecoxib in human colon cancer
cell lines HCT 116 and DLD 1. DMC more strongly sup-
pressed cell proliferation and TCF7L2 expression than cele-
coxib. DMC also inhibited TCF dependent transcription ac-
tivity and suppressed the expressions of cyclin D1 and sur-
vivin. Subsequently, we examined in vivo effects of celecoxib
and DMC using Mutyh / mice with oxidative stress induced
intestinal tumors. Serum concentrations of orally adminis-
tered celecoxib and DMC elevated to the levels enough to sup-
press tumor cell proliferation. Repeated administrations of
celecoxib and DMC both markedly reduced the number and
size of tumors. These results suggest that the ability to in-
hibit COX 2 is not required for anti cancer effect of cele-
coxib and that DMC may also have a potential as ananti can-
cer agent.
1-P-129 Anti tumor effects of a new
indole compound on LS174T human
colon cancer cells
Naoki Yanagisawa 1, Hiromichi Fujino 1,
Makiko Wasai 2, Takayoshi Arai 2,
Toshihiko Murayama 1
1 Lab. Chem. Pharmacol., Gard. School of Pharmaceutical Sci. Chiba Univ.,, 2Dept.
Chemistry, Gard. School of Sci. Chiba Univ.,
It is well recognized that prostaglandin E2 (PGE2) promotes
proliferation and invasion of colon cancer cells via cyclic
adenosine 3’, 5’ monophosphate (cAMP) mediated pathway.
We have previously reported that treatment with a major
non steroidal anti inflammatory drug, indomethacin, to LS
174T human colon cancer cells for 16 hr reduced PGE2 stimu-
lated formation of cAMP as well as reduction of the expres-
sion of EP2 receptors. Since indomethacin has an indole
structure, we have examined a new indole compound to see
the anti tumor effects by using LS174T cells. As a result
treatment with this compound for 16 hr, proliferation of LS
174T cells was reduced concentration dependently. Thus, we
then examined the effect of the compound on PGE2/cAMP
pathway in LS174T cells. Pretreatment with the compound
for 16 hr, PGE2 stimulated cAMP formation was reduced
concentration dependently as like indomethacin. Interest-
ingly, the effect of reduction of cAMP by the compound was
seen from much lower concentration when compared with in-
domethacin. Therefore, we suggest that this new indole com-
pound may be an effective anti cancer drug candidate than
indomethacin for colon cancer therapy.S11-P-128 Stromal cell derived factor 2
(SDF 2) is involved in oxaliplatin
resistance
Asuka Ohtsuka 1, Katsuyuki Takahashi 2,
Masako Tanaka 1, Yasukatsu Izumi 2, Hiroshi Iwao 3,
Masayuki Shiota 2, Katsuyuki Miura 1,2
1Appl. Phrmacol. Ther., Osaka City Univ. Grad. Sch. Med., 2Dept. Pharmacol.,
Osaka City Univ. Grad. Sch. Med., 3Dept. Educ., Shitennoji Univ.
We previously reported that stromal cell derived factor 2
(SDF 2) was concerned with oxaliplatin (OXA) resistanc in
the human gastric cancer cell line OCUM 2M. In this study,
we aimed to validate SDF 2 as an OXA resistant factor using
OCUM 2M and an OCUM 2M subline resistant to OXA
(OCUM 2M/OXA cells). To investigate whether the suppres-
sion of SDF 2 by siRNA could enhance OXA induced anti-
proliferative effects, SDF 2 knockdown cells were treated
with or without OXA, and cell growth was evaluated using an
IncuCyte imaging system. SDF 2 knockdown markedly en-
hanced antiproliferative effects of OXA, while this effect was
not observed in the parent cells. We next investigated the ef-
fects on OXA induced apoptosis. Although SDF 2 knock-
down in the resistant cells significantly increased TUNEL
positive cells, this effect was not observed in the parent cells.
These results suggested that suppression of SDF 2 enhanced
OXA induced antiproliferative effects and apoptosis in the
resistant cells but not in the parent cells. Further, the OXA
resistant cells did not exhibit cross resistance to cisplatin.
Accordingly, SDF 2 might play a specific role in OXA resis-
tance.
1-P-130 HSP72 interacting proteins in
gemcitabine resistant pancreatic cancer
cells
Masako Tanaka 1, Asuka Ohtsuka 1,
Katsuyuki Takahashi 2, Yasukatsu Izumi 2,
Masayuki Shiota 2, Katsuyuki Miura 1,2
1Dept. Appl. Pharmacol. Ther., Osaka City Univ. Grad. Sch. Med., 2Dept.
Pharmacol., Osaka City Univ. Grad. Sch. Med.
Heat shock protein 72 (HSP72) has been reported to be in-
volved in chemoresistance via inhibition of apoptosis. Our
previous studies demonstrated that the gemcitabine resistant
cell line PANC 1/GEM was established from the human pan-
creatic cancer cell line PANC 1 and it showed overexpres-
sion of HSP72. PANC 1/GEM cells were considered to ac-
quire gemcitabine resistance in part through its metabolic in-
activation, but not inhibition of apoptosis. We therefore exam-
ined HSP72 interactors in protein folding in order to reveal
the role of HSP72 in gemcitabine resistance. We performed
the mass spectrometry based proteomic analysis utilizing af-
finity purification with anti HSP72 antibodies ; as a result,
23 proteins were identified unique to PANC 1/GEM cells. To
reveal the effect of HSP72 interactors on gemcitabine resis-
tance, seven of these proteins were suppressed by siRNA
separately in PANC 1/GEM. PABP, TRMT11, or FHL1 sup-
pression significantly decreased cell viability in PANC 1/
GEM compared to PANC 1. Furthermore, HSP72 knockdown
and VER 155008, an inhibitor of HSP70s, decreased the levels
of three survival factors in PANC 1/GEM. These results im-
ply that survival of PANC 1/GEM cells evolved toward HSP
72 dependent via particular protein folding.85
1-P-131 Novel therapeutic approach
with statins for lethal osteosarcoma
Kenta Maki, Takatsune Shimizu, Yumi Fukuchi,
Akihiro Muto
Dept. Pathophysiol. Hoshi Univ.
Osteosarcoma (OS) is the most common, non hematopoietic,
primary malignant bone tumor. OS is characterized by its ag-
gressive local growth and systemic dissemination. Although
combination of surgical operation and adjuvant chemother-
apy greatly improved the prognosis, more than 20% of pa-
tients still cannot get long term survival. Therefore, novel
therapeutic approaches should be expected to be developed.
Previously, we developed an OS mouse model by overex-
pressing c MYC in bone marrow stromal cells derived from
Ink4a/Arf knockout mice. We isolated highly tumorigenic
cells (designated AXT cells) from tumors after serial trans-
plantation. Inoculation of AXT cells into syngeneic C57BL/6
mice results in the development of lethal OS with metastatic
lesions including lung, which mimics human osteoblastic os-
teosarcoma. To obtain the novel candidate agents for OS, we
performed drug screening and found that statins strongly
suppressed OS cell growth and induced apoptosis in vitro. We
found the effect of statins depended on the mevalonate syn-
thetic pathway and the effects were canceled by the supple-
ment of mevalonate. A single treatment of statins attenuated
OS tumor growth in vivo. These findings suggest that statins
become a potential therapeutic option for OS.
1-P-133 Magnetized methotrexate for
novel anti cancer therapy
Mayumi Katsumata 1, Masanari Umemura 1,
Itaru Sato 1, Makoto Ohtake 1, Kayoko Oda 1,
Taisuke Akimoto 1, Rina Nakakaji 1,
Masatoshi Narikawa 1, Haruki Aoyama 1,
Haruki Eguchi 2, Yoshihiro Ishikawa 1
1 CVRI, Yokohama City Univ. Sch. Med., 2 IHI corporation
Background : We previously reported an organic compound
with intrinsic magnetism, Fe (salen). Applying the magnetic key
structure of Fe (salen), we synthesized methotrexate (MTX)
with magnetism, a conventional anti cancer drug. In this study,
we examined whether magnetized methotrexate (M MTX) has
both intrinsic magnetism and the property of original MTX.
Materials and Methods : The magnetic property of M MTX
was measured by Electron Spin Resonance (ESR) and Supercon-
ducting Quantum Interference Device (SQUID). Breast cancer
cells (MCF7), cervical cancer cells (HeLa) and osteosarcoma
cells (POS 1) were used. Cell proliferation was assessed by
XTT Cell Proliferation Assay Kit (ATCC). Apoptosis and cell
cycle were analyzed using fluorescence activated cell sorter
(FACS). ROS generation was assessed using 2’, 7’ Dichlorodihy-
drofluorescin diacetate (DCFH DA). The expression level of di-
hydrofolate reductase (DHFR) was examined by Western blot-
ting.
Results : M MTX was attracted by a magnet. Both ESR and
SQUID showed that M MTX had an intrinsic magnetism. Fur-
thermore, the results using culture cells indicated that M MTX
retained the property of original MTX.
Conclusion : M MTX may provide us a new cancer therapy, i.
e., MTX treatment with magnetic drug delivery with a single
agent.S181-P-132 MagnetizedVotrient
derivative for novel anti cancer therapy
Haruki Aoyama 1, Masanari Umemura 1, Itaru Sato 1,
Makoto Ohtake 1, Kayoko Oda 1, Taisuke Akimoto 1,
Masatoshi Narikawa 1, Rina Nakakaji 1,
Mayumi Katsumata 1, Haruki Eguchi 2,
Yoshihiro Ishikawa 1
1 CVRI., Yokohama City Univ. Sch. Med, 2 IHI corporation
BackgroundWe previously reported the novel paclitaxel and
methotrexate derivative with intrinsic magnetism. Similarly,
we have synthesized a novel derivative of Votrient (pa-
zopanib), a new commercial drug for soft tissue tumor and re-
nal carcinoma, with intrinsic magnetism (M VOT). M VOT
is a single Votrient compound and is not encapsulated in mi-
celle with magnetic particles. We have examined whether M
VOT has both the magnetic and the anti cancer property
with similar efficacy to original Votrient.
Materials & MethodsThe magnetic property of M VOT was
measured by Electron Spin Resonance (ESR) and Supercon-
ducting Quantum Interference Device (SQUID). Murine os-
teosarcoma cells (POS 1) and human soft tissue tumor cells
(HS SY II) were used in this study. Cell proliferation was as-
sessed by a commercially available kit, XTT Cell Prolifera-
tion Assay Kit (ATCC). Apoptosis was analyzed using fluo-
rescence activated cell sorter (FACS).).
ResultsM VOT was easily attracted by a neodium magnet.
Both ESR and SQUID showed that M VOT has an intrinsic
magnetism. Furthermore, M VOT inhibited cell prolifera-
tion and also induced cellular apoptosis.
ConclusionM VOTmay provide us a new strategy for cancer
therapy, i.e., chemotherapy with magnetic drug delivery
with a single agent.
1-P-134 OROXYLIN A INHIBITS
MIGRATIONVIA MAPK PATHWAY IN
ORAL SQUAMOUS CELL CARCINOMA
CELLS
Jiun Jia Tung 1, TonyJer Fu Lee 2,3, Kuo Chu Lai 4
1 Institute of Pharmacology and Toxicology, Department of Medicine, School of
Medicine, Tzu Chi University, Hualien, Taiwan, 2Department of Medical Research
Buddhist Tzu Ci General Hospital, Department of Life Sciences College of Life
Sciences, Tzu Chi University, Hualien, Taiwan, 3Department of Pharmacology,
Southern Illinois University School of Medicine, Springfield, IL USA, 4Department
of pharmacology, Tzu Chi University, Hualien, Taiwan
Oral squamous cell carcinoma (OSCC) is one of the top ten
cancers in the world. Developing the effective therapeutic
strategy against OSCC is an important issue. Oroxylin A
(Oro A) is an extraction from herbal medicine Scutellaria
baicalensis Georgi (Huang qin) with anti inflammation and
anti tumor effect. The therapeutic migration potential of
Oro A has been shown in various cancer cells. Therefore, we
explore the anti migration effect of Oro A on OSCC cells. In
cell viability assay, we found no cytotoxicity after Oro A
treatment. Moreover, our results also indicate that Oro A
have a good ability to inhibit OSCC cells migration, and show
more effective in long term treatment. Furthermore, the mi-
gration effect of Oro A on OSCC cells may via MAPK path-
way by the Western blotting analysis. These results suggest
that Oro A may have the potential against OSCC cells migra-
tion. Accordingly, the more detail of Oro A mechanism on
OSCC cell migration will be uncovered.6
1-P-135 Induction of cytotoxicity by
doxorubicin in human oral
keratinocytes Inhibition by alkaline
extract of leaves of Sasa senanensis
Rehder
Hong Sheng 1, Noriyuki Okudaira 2,
Hiroshi Sakagami 1,2, Junye Jia 3, Takenori Natori 3,
Madoka Suguro 3, Hiroshi Oizumi 3, Takaaki Oizumi 3
1MPL, Meikai Univ. Sch. Dent., 2Div. Pharmacol., Miekai Uni. Sch. Dent.,
3Daiwa Biol. Res. Inst, Co., Ltd.
Doxorubicin is popular antitumor agents applied for the
treatment of head and neck carcinoma. We have previously
reported that doxorubicin showed much higher cytotoxicity
against human oral squamous cell carcinoma (OSCC) cell line
as compared with human oral mesenchymal cell (gingival fi-
broblast, pulp cell, periodontal ligament fibroblast), yielding
higher tumor specificity index (TS value). In the present
study, we investigated the cytotoxicity of doxorubicin against
human oral keratinocytes (HOK) and primary human gingi-
val epithelial cells (HGEP) for the first time. These cells
were cultured respectively in specified media. Cytotoxicity
was evaluated by MTT method. The results demonstrated
that doxorubicin showed higher cytotoxicity against both of
HOK and HGEP cells, which was effectively inhibited by al-
kaline extract of the leaves of Sasa senanensis Rehder (SE).
Determination of the type of cell death and possible changes
in fine structure induced by doxorubicin are under way. This
study may contribute in finding an effective approach to alle-
viate the clinical concern of the side effect of doxorubicin
against normal oral cells.
1-P-137 Attenuation of the aggressive
phenotype of oral squamous cell
carcinoma cells using an inhibitor of
chromatin modification
Mitsutoki Hatta 1, Kaori Naganuma 2, Seiichi Arita 1,3,
Kenichi Kato 1, Tsuyako Ohkubo 1, Jun Yamazaki 1
1Dept. Physiol. Sci. Mol. Biol., Fukuoka Dent. Coll., 2Dept. Oral. Maxillofac.
Surg., Fukuoka Dent. Coll., 3Dept. Odontol., Fukuoka Dent. Coll.
3 Deazaneplanocin A (DZNep) is reported to exert anti pro-
liferative and pro apoptotic effects in several types of cancer
cell. However, it remains unclear whether DZNep attenuates
the aggressive phenotype of oral squamous cell carcinoma
(OSCC) cells. In this study, we investigated the effect of
DZNep on the expression of aggressive phenotype associated
genes in OSCC cells. Poorly differentiated SAS OSCC cells
were treated with 10 μM DZNep for 48 h. Western blotting
revealed that DZNep decreased global histone H3 K27
trimethylation and histone H2A K119 monoubiquitination,
and depleted polycomb group proteins such as EZH2, SUZ12,
BMI1, and RING1. Filamentous actin reorganization and
plasma membrane localization of E cadherin was also ob-
served in DZNep treated cells. Quantitative RT PCR analy-
sis revealed that DZNep induced epithelial cell markers
(CDH1, CLDN4, IVL, and TGM1) and repressed aggressive
phenotype associated genes (TGFB1, WNT5B, APLIN,
TWIST2, ACTA2, and EGFR). These results suggest that
DZNep attenuates the aggressive characteristics of OSCC
cells through dynamic changes in gene expression.S11-P-136 Metabolomic analysis of
human oral squamous cell carcinoma
cell death induced by
benzylideneascorbate and its related
compounds
Hiroshi Sakagami 1, Yumiko Kanda 2, Osamu Amano 3,
Masahiro Sugimoto 4
1Div. Pharmacol., Meikai Univ. Sch. Dent., 2 Electron Microscopy, Meikai Univ.
Sch. Dent, 3Div. Anatomy, Meikai Univ. Sch. Dent., 4 Institute Advanced Biosci.,
Keio Univ.
Kochi et al., has reported that administration of benzaldehyde
(BA) and one of its water soluble derivative, sodium benzylid-
eneascorbate (SBA), showed dramatic antutumor activities
against inoperable patients. Our previous HPLC study demon-
strated that SBA was cleaved into BA and sodium ascorbate
(SA) under acidic condition, and BA showed higher tumor
specificity than SBA and sodium ascorbate (SA) in in vitro as-
say systems with humam oral squamous cell carcinoma
(OSCC) cell lines vs human oral normal mesenchymal cells.
The present TEM and metabolomic analyses were aimed at
investigating the effects of these SBA related compounds on
fine cell strucutre and intracellular metabolites in HSC 2
OSCC cell line. The results showed that SBA and SA induced
mitochondrial vacuolization and multivesicular bodies, re-
spetively, more potently than BA. BA dose dependently in-
duced lactate accumulation and perturbation of TCA cycle
progression, and SA, which shows both antioxidant and pro
oxidant actions, induced bimodal changes in many metabo-
lites, whereas the effects of SBA were much milder than those
of SBA and BA. The present study suggests the different tar-
get sites between SBA and its related compounds.
1-P-138 Effects of the retinoic
receptor agonists on proliferation of
promyelocytic leukemia cells
Takeaki Nitto, Tomoko Matsuda, Mizuki Saegusa,
Yasuko Ohnuki, Rina Matsuda, Ayami Yoshizawa,
Mizuki Takahashi, Kohei Sawaki
Lab. Pharmacotherapy., Yokohama Univ. Pharm.
All trans retinoic acid (ATRA) is used to treat acute pro-
myelocytic leukemia (APL). We have already shown that
ATRA shows anti proliferative activities to human APL cell
line HL 60 by suppressing c myc mRNA levels without af-
fecting cyclin A and cyclin D mRNA levels. We investigated
effects of tamibarotene and Am580 synthesized as retinoic
acid receptor agonists compared with ATRA. HL 60 cells
were incubated with ATRA, tamibarotene and Am580 for
several days. Cell number was counted, and total RNA was
extracted from the cells after the incubation. Quantitative
PCR was performed to quantify the mRNA levels of cyclin A,
c myc, CD11b, and glyceraldehyde 3 phospahte dehydroge-
nase as internal control.Tamibarotene and Am580 showed an
anti proliferative activity in HL 60 cells. The effects of those
compounds were weaker than ATRA when compared at the
same concentration. Tamibarotene suppressed cyclin A
mRNA level as well as c myc mRNA in a time dependent
manner. Tamibarotene strikingly augmented CD11b levels as
much as ATRA. These results suggest that Tamibarotene
has similar effects as ATRA in terms of anti proliferative ef-
fects and induction of CD11b. Tamibarotene is suggested to
have additional effects on signaling related to cell cycle.87
1-P-139 Effect of acupuncture
treatment on menopausal symptoms
and circadian rhythm of the autonomic
nervous system activity
Naoko Kouduma 1, Taro Taguchi 2, Makie Higuchi 3
1Div. Basic Nursing, Kyushu Univ. of Nurs.＆ S.W., 2Div. Acupuncture and
Moxibustion, Kyushu Univ. of Nurs.＆ S.W., 3Div. Pharmacol., Kyushu Univ. of
Nurs.＆ S.W.
We investigated the effect of acupuncture on menopausal
symptoms and circadian rhythm of the autonomic nervous
system in 20 women (50.8±0.8 years old) with menopausal
symptoms. Subjects were divided into 4 groups : light stage
sham (n=3) and the acupuncture (n=4) groups, moderate
stage sham (n=5) and the acupuncture (n=8) groups. Acu-
puncture groups were treated with seven acupuncture points
once a week for 4 weeks and sham groups were stimulated to
the acupuncture tubes only at the same points. In moderate
acupuncture group the menopause score significantly re-
duced to less than before acupuncture, while it was not ob-
served in the sham group and also both in light stage groups.
The parasympathetic and sympathetic activities at night in
moderate sham group respectively tended to be lower and
higher than those in light sham group, and in moderate acu-
puncture groups both the values closed to those in light stage
group. These results suggest that acupuncture treatment in
moderate group relieves the menopausal symptoms and
closes the autonomic nervous system activity at night to those
in light stage group.
1-P-141 Development of the small
accelerometer device “nano tag”
implanted into mouse or rat body, and
application of drug administration
Sayaka Kohtoh 1, Takumi Okajima 2,
Michio Tsuchiyama 2, Yujiro Taguchi 1,
Koyomi Miyazaki 3
1Dept. Public/medical solutions, KISSEI COTMEC., 2 Shiga Lab., NISSEI BILIS.,
3 Biomedical Research Institute, AIST
In order to observe the biological rhythm long time, there are
methods such as recording video, counting the number of
revolutions of the wheel, and counting the number of times to
cross the infrared. However, these methods have weak points
of detection of specific action and recording of only one ani-
mal. Therefore, we developed a small logger<nano tag>
equipped with an acceleration sensor that can be measured
by simply implanted into the animal body, and tested the ac-
curacy.
The nano tag for recording the momentum and temperature
every minute was implanted into the dorsal and cervix of
mouse, and the momentum was compared with the wheel.
Also, we make a comparison between the nano tag implanted
into the cervix of rat and infrared sensor. Since any case of
them had to follow a circadian rhythm recorded in the exist-
ing method, it was found to be in the accuracy that can be
used for diurnal variation. Further, since the momentum and
temperature temporarily increased and returned to the base
line when administered to the central nervous stimulant
methamphetamine, it was suggested that nano tag can be
used in drug administration.S181-P-140 Measurement and evaluation
of the autonomic nervous system
balance by a wearable analyzer of heart
rate variability
Nobuyuki Yanagihara 1, Noriaki Satoh 2,
Chika Yamane 3, Masamune Mitsumoto 4,
Tomoko Niimi 5, Meikan Seki 1, Yukio Goto 1
1Dept. Pharmacol., Univ. Occup.＆ Env. Health, Sch. Med., 2 Shared Use Res
Center, Fac. Educ.＆ Res. Supp, Univ. Occup.＆ Envir. Health, 3Drug39 Co.,Ltd,
4Mitsumoto Clinic, 5Nuture Networks Co.,Ltd
Climacteric symptoms are multiple syndromes in menopausal
women. It is known that a disturbance of autonomic nervous
activity plays an important role in the symptoms. In the pre-
sent study, we report here the autonomic nervous system
(ANS) balance measured by power spectral analysis of heart
rate variability (HRV) using a wearable analyzer, Silmee
(Toshiba, Tokyo). In control women, the sympathetic excit-
ability and relative parasympathetic nervous activity meas-
ured by Silmee were observed to be significantly higher and
the relative sympathetic nervous activity was lower than that
measured by a HRV Analyzer (Bioview 1000, NEC, Tokyo).
The sympathetic excitability and standard deviation of mean
R R intervals in supine position were tended to be decreased,
but not significant in women with climacteric symptoms. An
application software for automatic analysis using Silmee and
electronic tablet (Regza Tablet, Toshiba, Tokyo) was devel-
oped, but with several problems. Th present findings suggest
that the wearable analyzer, Silmee, is useful for the measure-
ment of the ANS balance in women with climacteric symp-
toms and also probably in stressed persons. No conflict of in-
terest. This research was partially supported by NEDO.
1-P-142 Flavonoids uniquely affect
circadian rhythm in vitro MEF from PER
2:: LUCIFERASE mouse
Ayako Shinozaki, Kenichiro Misawa, Yuko Ikeda,
Atsushi Haraguchi, Mayo Kamagata, Yu Tahara,
Shigenobu Shibata
Lab. Physiol. and Pharmacol., Waseda Univ. Sch. Adv. Sci. and Eng.
Flavonoid is a polyphenol that effects on human diets and dis-
eases such as cancers and Alzheimer’s disease. It has widely
reported flavonoids effects, but little known about relation-
ships between flavonoids and circadian rhythms.
The circadian rhythms are intricately controlled. Many clock
molecules coordinate the timings of important biological
processes including post translational modifications. An en-
training stimulation drives the phase shifts, and amount and
direction of shifts are dependent on timings and durations.
We show that some flavonoids induce the change of PER2
rhythm, and compare flavonoids effects. Myricetin (flavonol)
and nobiletin (polymethoxyflavonoid) cause various phase
shifts at different point of PER2 rhythm in vitro . The phase
shift by adding nobiletin becomes little with ERK inhibitor.
Hence, to study flavonoids effect on the signaling of this PER
2 rhythm will provide a framework for modification clock os-
cillations, and rescue circadian rhythm loss such as shift
works.
This work was partially supported by the Council for Sci-
ence, Technology and Innovation, SIP, “Technologies for cre-
ating next generation agriculture, forestry and fisheries”
(funding agency : Biooriented Technology Research Ad-
vancement Institution, NARO).8
1-P-143 Function of tyrosine receptor
kinase B in vascular smooth muscle cells
Kosuke Otani, Muneyoshi Okada, Hideyuki Yamawaki
Lab. Vet Pharmacol., Kitasato Univ. Sch. Vet. Med.
Tyrosine receptor kinase B (TrkB) is a high affinity receptor
for brain derived neurotrophic factor. Three TrkB isoforms
were identified in rats, namely full length TrkB (TrkB FL),
truncated TrkB type 1(TrkB T1) and type 2 (TrkB T2). We
previously found that expression of TrkB T1 but not TrkB
FL was high in mesenteric arterial smooth muscle cells
(MASMCs). The main purpose of this study was to uncover
the function of TrkB T1 in MASMCs. The effects of TrkB T1
gene knockdown by siRNA on morphology and viability were
examined. TrkB T1 gene knockdown or a Rho kinase (ROCK)
inhibitor, Y 27632 changed cell morphology to filament like
one, that was recovered by Rho activator II. TrkB T1 gene
knockdown reduced the phosphorylation of myosin light
chain 2 and cofilin, suggesting the inhibition of ROCK activ-
ity. TrkB T1 gene knockdown significantly reduced the vi-
ability of MASMCs, that was recovered by Rho activator II.
We for the first time demonstrated that TrkB T1 expressed
highly in MASMCs contributes to maintain morphological ho-
meostasis and cell viability via preserving ROCK activity.
1-P-145 Expression and localization
of calmodulin related proteins in brain,
heart and kidney of spontaneously
hypertensive rats (SHR)
Satoshi Kameshima, Muneyoshi Okada,
Hideyuki Yamawaki
Lab. Vet Pharmacol., Kitasato Univ. Sch. Vet. Med.
We previously demonstrated that expression of calmodulin
related proteins including eukaryotic elongation factor 2
kinase (eEF2K), death associated protein kinase (DAPK) 3
and histone deacetylase (HDAC) 4 was specifically increased
in mesenteric artery from SHR, which contributes to hyper-
tension development. Since not only peripheral arterial resis-
tance but also brain, heart, and kidney regulate blood pres-
sure, we examined if expression and localization of eEF2K,
DAPK3, and HDAC4 are altered in brain, heart, and kidney
of SHR. After brain, heart, and kidney were isolated from
12 week old male SHR and Wistar Kyoto rats (WKY), West-
ern blotting and histological analysis were done. In brain tis-
sue, protein expression of eEF2K and HDAC4 was higher
than DAPK3. In addition, HDAC4 expression was signifi-
cantly increased in SHR than WKY brain. In heart tissue,
eEF2K expression was the highest and it was significantly in-
creased in SHR. In kidney tissue, DAPK3 expression was
relatively higher than eEF2K or HDAC4. DAPK3 protein
seemed to be localized specifically to renal tubule. The pre-
sent results suggest that increased HDAC4 in brain and eEF2
K in heart might be at least in part related to hypertension
development.S11-P-144 Effects of vaspin, an
adipocytokine, on the progression of
monocrotaline induced pulmonary
arterial hypertension
Yuzaburo Sakamoto, Satoshi Kameshima,
Muneyoshi Okada, Hideyuki Yamawaki
Lab. Vet Pharmacol., Kitasato Univ. Sch. Vet. Med.
Pulmonary arterial hypertension (PAH) is caused by PA re-
modeling, contractile dysfunction and inflammatory re-
sponses, leading to death by right heart failure. We previ-
ously revealed that chronic administration of vaspin to SHR
partly prevents systemic hypertension thorough inhibiting
remodeling and inflammation of vascular wall. However, the
effects of vaspin on development of PAH remain unknown.
PAH was induced by a single intraperitoneal injection of
monocrotaline (MCT) to rats. Saline was injected for control
rats. Vaspin was intraperitoneally treated for 14 days from
the day of MCT injection. PA pressure was measured by a
cannulation method. PA remodeling and fibrosis were exam-
ined by HE staining and azan staining, respectively. Protein
expression in lung tissues was analyzed by Western blotting.
Vaspin significantly inhibited MCT induced increased PA
pressure and right ventricular hypertrophy. Vaspin pre-
vented MCT induced PA fibrosis but not remodeling. Vaspin
tended to inhibit MCT induced NADPH oxidase 1 expres-
sion, a major reactive oxygen species producing enzyme. We
fort the first time demonstrate that vaspin prevents MCT in-
duced PAH and right ventricular hypertrophy possibly via
inhibiting ROS and fibrosis.
1-P-146 Effects of endostatin onT
type Ca2+ channel activity and
pathogenesis of monocrotaline induced
right heart disease
Keisuke Imoto, Sayaka Kumatani, Muneyoshi Okada,
Hideyuki Yamawaki
Lab. Vet Pharmacol., Kitasato Univ. Sch. Vet. Med.
Endostatin (ES), a C terminal fragment of collagen XVIIIα1,
prevents tumor proliferation through the inhibition of T
type Ca2+ channel. T type Ca2+ channel is re expressed in
various heart disease models including monocrotaline
(MCT) induced right ventricular disease. T type Ca2+ chan-
nel current (I CaT) in rat cardiomyocyte was measured by a
patch clamp technique. After ES siRNA was administrated
one week after MCT injection for one week, echocardiogra-
phy and histological analysis were performed. I CaT was sig-
nificantly increased in right ventricle (RV) from MCT in-
jected rats, that was significantly inhibited by ES. Survival
rate of ES siRNA administrated MCT injected rats (MCT
ES si group) was declined compared with cont siRNA admin-
istered MCT injected rats (MCT cont si group). In echocar-
diography, RV systolic function of MCT injected rats was
impaired by ES si RNA. In histology of RV, ES expression
was increased in MCT cont si group, that was inhibited by ES
siRNA. Further, MCT ES si group showed a remarkable en-
largement of intercellular space. The present study for the
first time demonstrated that ES is cardioprotective perhaps
through the inhibition of T type Ca2+ channel activity.89
2-P-1 Effects of 5 HT uptake
inhibitors and amphetamine derivatives
on 5 HT outflow from chicken aortic
body
Delgermurun Dugar 1, Shigeo Ito 1,
Soichiro Yamaguchi 1, Toshio Ohta 2,
Ken ichi Otsuguro 1
1 Laboratory of Pharmacology, Graduate School of Veterinary Medicine, Hokkaido
University, 2Department of Veterinary Pharmacology, Faculty of Agriculture,
Tottori University
In the chicken aorta, 5 hydroxytriptamine (5 HT) containing
epithelioid cells aggregate in clusters on the inner wall of the
thoracic aorta, and are excitable chemoreceptor cells, which
release endogenous 5 HT in response to hypoxia. The aim of
the present study was to examine the effects of 5 HT uptake
inhibitors, fluvoxamine, fluoxetine and clomipramine (CLM),
and amphetamine derivatives, p chloroamphetamine (PCA)
and methamphetamine (MET), on 5 HT release from the
chicken thoracic aorta in vitro. 5 HT released from the iso-
lated aorta was measured using a HPLC system. The am-
phetamine derivatives and 5 HT uptake inhibitors caused
concentration dependent increases in 5 HT outflow. PCA and
CLM increased 5 HT outflow in a temperature dependent
manner. The 5 HT outflow induced by PCA or 5 HT uptake
inhibitors was independent of extracellular Ca2+ concentra-
tion. The 5 HT outflow induced by CLM, but not by PCA, was
dependent on the extracellular Na+ concentration. These re-
sults suggest that the 5 HT transport and uptake system of 5
HT containing chemoreceptor cells in the chicken thoracic
aorta has characteristics similar to those of 5 HT containing
neurons in the mammalian central nervous system.
2-P-3 Analysis of brain regions
related to methamphetamine
sensitization in synaptic vesicle 2A (SV2
A) mutant rats
Kentaro Tokudome, Saki Shimizu,
Naofumi Kunisawa, Ayako Ikari, Yumiko Iguchi,
Takafumi Sugahara, Masato Kinboshi,
Tadao Serikawa, Yukihiro Ohno
Lab. Pharmacol., Osaka Univ. Pharm. Sci.
We previously reported that SV2A mutant rats carrying a
missense mutation (L174Q) showed significantly higher sus-
ceptibility to methamphetamine (MAP) in inducing dopamine
release and hyperlocomotion. Here, behavioral and immuno-
histochemical studies were performed to clarify the brain re-
gions related to MAP sensitization in SV2A mutant rats. In
behavioral studies, the development of locomotor supersensi-
tization (reverse tolerance) to repeated MAP treatments (0.3
mg/kg/day, 12 days) was significantly enhanced in SV2A
mutant rats as compared to control (F344) rats. In addition,
expression analysis of Fos protein, a biological marker of neu-
ral activation, revealed that MAP exerted higher Fos expres-
sion in the nucleus accumbens (NAc), agranular insular cor-
tex (AIC), piriform cortex (Pir) and motor cortex (MC) in the
SV2A mutant rats than in F344 rats. The present studies sug-
gest that the missense mutation of SV2A facilitates the devel-
opment of MAP supersensitivity, accompanying a region
specific neural activation in the NAc, AIC, Pir, and MC. This
may be linked to vulnerability to psychotic disorders associ-
ated with dysfunction of synaptic release.S12-P-2 The impairment effect of
gonadal hormone in the critical period
on serotonergic system in the limbic
area of adult rats
Hiroki Shikanai 1,2, Sachiko Hiraide 1, Mao Nebuka 1,
Aya Yamazaki 1, Sumitaka Inoue 1, Atsuko Ohashi 1,
Kenji Iizuka 1, Mitsuhiro Yoshioka 2, Hiroko Togashi 1,
Kei ichi Shimamura 1
1Dept. Pharmacol. Faculty of Pharmaceutical sciences, Health Sciences University
of Hokkaido, 2Dept. Neuropharmacol., Hokkaido University Graduate School of
Medicine
In the central nerve system, serotonin (5 HT) and gonadal hor-
mone have important roles for emotional regulation, respectively.
However, the interactive effect between central 5 HT system and
gonadal hormone is still controversial. We previously elucidated
that aversive stimulus at the early postnatal period affected brain
maturation, especially the 5 HT system. In the present study, we
attempted to reveal the role of gonadal hormone on development
of limbic 5 HT system at the early postnatal period. At the post-
natal 2nd week or 3rd week, male and female Wistar/ST rats
were bilaterally castrated (2wCast or 3wCast) and ovariectomized
(2wOVX or 3wOVX), respectively. At the postnatal 10 weeks,
brain tissues of the limbic area were dissected according to the
brain atlas, and we measured the 5 HT contents with HPLC ECD
system. The 5 HT level of 2wCast group, not 3wCast group, was
decreased in the limbic area compared with sham operated
group. Conversely, the 5 HT level of 2wOVX group increased,
whereas there was not significant change in 3wOVX group. In
summary, we revealed that the disturbance of gonadal hormone at
the early postnatal period induced the abnormality of 5 HT sys-
tem in the limbic area of adult rats.
2-P-4 Contribution of intracellular
acetylcholine receptor to hippocampal
long term potentiation reinforced by an
irreversible cholinesterase inhibitor
Makiko Kudo, Takayoshi Masuoka,
Ikunobu Muramatsu, Matomo Nishio
Dept. Pharmacol., Kanazawa Med. Univ. Sch. Med.
We previously reported that muscarinic acetylcholine recep-
tors M1 (M1 mAChRs) are functionally expressed in the in-
tracellular membranes, and facilitate long term potentiation
(LTP) in hippocampal CA1. In this study, to clarify whether
endogenous acetylcholine activates the intracellular M1
mAChRs and regulates synaptic plasticity, we examined the
effect of diisopropyl fluorophosphate (DFP), an irreversible
cholinesterase inhibitor, on LTP at the CA1 synapses in acute
hippocampal slice. LTP was observed 60 min after high fre-
quency stimulation (HFS). Pretreatment with DFP signifi-
cantly enhanced LTP beyond 1h after HFS, and the facilita-
tion was completely inhibited by pirenzepine, a cell perme-
able M1 antagonist. On the other hand, a cell impermeable M
1 antagonist, MT7, inhibited the early part of facilitation (5
15 min) without changing the late part (50 60 min). Tetraeth-
ylammonium, an acetylcholine uptake inhibitor, also selec-
tively suppressed the late part of facilitation. These results
suggest that cholinergic facilitation of hippocampal LTP af-
ter treatment with DFP is mediated through endogenously
released acetylcholine, which acts on the cell surface and the
intracellular M1 mAchRs.90
2-P-5 Regulatory mechanism of
Rac GEFTIAM1 by CaMKII required for
maintenance of structural LTP of
dendritic spines
Hiroto Kojima 1,2, Takeo Saneyoshi 1, Yuji Ikegaya 2,
Yasunori Hayashi 1,3,4
1 RIKEN BSI, 2 Lab. Chem. Pharmacol., Grad. Sch. Pharmaceut. Sci., Univ. Tokyo,
3 Saitama Univ., 4 South China Normal Univ.
Upon induction of long term potentiation in hippocampal CA
1 pyramidal cells, the dendritic spine rapidly and persistently
enlarges in a manner requiring actin cytoskeleton (structural
LTP or sLTP). Using FRET FLIM, we previously revealed
that Rac is persistently activated in the stimulated spine in a
manner requiring TIAM1, a guanine nucleotide exchange
factor (GEF) for Rac (Saneyoshi et al. SFN abstract, 2014).
TIAM1 forms a stable complex with activated CaMKII and
this complex formation is required for expression and main-
tenance of sLTP. In order to reveal how this CaMKII TIAM1
interaction activates TIAM1 GEF activity, we studied CaM-
KII mediated TIAM1 phosphorylation. We identified 89
phosphorylation site by CaMKII on TIAM1 by mass spectro-
metric analysis. An alanine mutant of all of sites (All Ala mu-
tant) still can interact with CaMKII comparably to the wild
type TIAM1, indicating CaMKII TIAM1 interaction does not
require phosphorylation of TIAM1 itself. We currently inves-
tigating whether TIAM1 phosphorylation is required for
regulating Rac GEF activity and if it is, which phosphoryla-
tion sites are important and how the phosphorylation regu-
lates Rac GEF activity.
2-P-7 Alterations in neuronal
mitochondrial functions in response to
nitric oxide induced Ca2+ release via type
1 ryanodine receptor
Takuya Nakaune, Junji Suzuki, Yoshinori Mikami,
Kazunori Kanemaru, Masamitsu Iino
Dept. Pharmacol., Grad. Sch. Med., Univ. Tokyo, Tokyo, Japan
Type 1 ryanodine receptor (RyR1), a Ca2+ release channel in
the endoplasmic reticulum, has important roles in the physi-
ological and pathophysiological functions of neurons. Our re-
cent results indicate that nitric oxide (NO) induces Ca2+ re-
lease though RyR1 (NO induced calcium release : NICR), and
that this process is likely to be involved in the regulation of
neuronal cell death in mouse models of brain ischemia and
epilepsy. However, the molecular mechanism underling the
NICR dependent neuronal cell death remains elusive. To ad-
dress this issue, we monitored mitochondrial Ca2+ signals and
mitochondrial morphology in the primary cultured cortical
neurons, because mitochondrial functions are closely associ-
ated with cell viability. Using a genetically encoded mito-
chondrial Ca2+ indicator, we observed both an increase in mi-
tochondrial Ca2+ concentration and mitochondrial fragmenta-
tion, which represent an initiation of cell death, following the
application of the NO donor NOC 7. These results raise the
possibility that NICR dependent neuronal cell death is medi-
ated by mitochondrial Ca2+ uptake, which induces mitochon-
drial fragmentation.S12-P-6 General behavioral test in the
Gpr143 /y mice
Hiromi Okatsu 1,2, Junka Kouyama 1,
Haruko Nakamura 1, Daiki Masukawa 1,
Motokazu Koga 1, Fumio Nakamura 1, Toru Kimura 2,
Yoshio Goshima 1
1Dept. Mol. Pharmacol.＆ Neurobiol., Yokohama City Univ., 2Dept. Stem Cell
Biol., Kitasato Univ.
We propose that L 3,4 dihydroxyphenylalanine (DOPA) is a
neurotransmitter. We recently identified GPR143, the gene
product of ocular albinism 1 , is a specific receptor for DOPA
that mediates depressor and bradycardic responses to DOPA
when microinjectioned into the nucleus tractus solitarii of
anesthetized rats. To understand physiological functions of
GPR143, we examined the behavioral phenotype of the wild
type (wt ) and Gpr143 /y mice. We performed behavioral test
battery, which divided into these general categories, motor,
sensory, attention, learning, emotion, anxious, depressive ill-
ness and memories such as two bottle choice, hotplate, visual
forepaw placing reflex, von frey hair, habituation dishabitua-
tion, rotor rod, wire hang, beam, displaced object recognition,
novel recognition, social activity, social recognition, elevated
plus maze, porsolt forced swim and tail suspension, and fear
conditioning tests on wt and Gpr143 /y mice. These asses-
ments revealed that Gpr143 /y mice showed no abnormality in
sensory, motor and cognitive functions. In tube dominance
test, Gpr143 /y mice showed aggressive tendency when com-
pared to wt mice (p=0.10, n=7). We are now confirming these
findings and will examine the effects of various kinds of phar-
macological reagents in these mice.
2-P-8 Molecular basis of
relationship between α synuclein
overexpression and neuronal cell death
in human neuroblastoma SH SY5Y cells
Ken ichi Tanaka 1, Kanako Sonoda 2, Masato Asanuma 2
1 Physiol. and Pharmacol., Saitama Pref. Univ., 2Dept. Brain Sci., Okayama Univ.
Grad. Sch. Med. Dent. Pharmaceut. Sci.
It is well known that α synuclein (αS) plays an important role
in the pathogenesis of Parkinson’s disease (PD). Moreover,
oxidative stress is also thought to be an important factor in
PD due to dopaminergic neuronal cell death by free radicals
and enhancement of αS fibrillation by oxidized stress. In the
present study, we examined the effects of enhancement of
oxidative stress using by three drugs which were dopamine
(DA), L buthionine SR sulfoximine (BSO), and MG 132 on
cell viability in human neuroblastoma SH SY5Y cells, to clar-
ify relationship between αS overexpression and neuronal cell
death on the molecular mechanism of αS induced cell injury.
All three drugs significantly reduced cell viability of both
empty vector and αS transfected SH SY5Y cells in the
dose or time dependent manner. In particular, BSO showed
the ratio of reduction of cell viability in αS transfected cells
much than that in empty vector transfected cells. Thus,
these findings suggest that glutathione (GSH) play an impor-
tant role in αS induced reduction of cell viability because
BSO is a GSH synthase inhibitor.91
2-P-9 c Jun N terminal kinase
contributed to the neurotoxicity of anti
neuron specific enolase antibody
Yasuhiro Yamamoto, Tatsurou Yagami,
Hiromi Koma, Ayaka Nishi
Facult. Pharmaceu. Sci., Himeji Dokkyo Univ.
Neuron specific enolase (NSE) is not only a glycolytic enzyme
in the cytosol, but also localized in the synaptic plasma mem-
brane. The plasmalemmal NSE is one of autoantigen targets
in post streptococcal autoimmune central nervous system
disease. Here, we found that NSE was also localized at neuro-
nal cell bodies and neuritis on the neuronal cell surface in the
primary culture of rat cortical neurons. The anti NSE anti-
body induced neuronal cell death in a concentration depend-
ent manner. The neuronal cell death required a lag time and
was not accompanied with caspase 3 activation and chroma-
tin condensation. The anti NSE antibody elevated a level of
intracellular H2O2 prior to neuronal cell death. Catalase pro-
tected neurons from the anti NSE antibody induced H2O2
generation and cell death. The cascade of mitogen activated
protein kinase (MAPK) is one of signal transductions of H2O2.
Among MAPK, a c Jun N terminal kinase partially contrib-
uted to the neurotoxicity of anti NSE antibody. Thus, the
anti NSE antibody acted at the plasmalemmal NSE, produced
H2O2, and caused neuronal cell death via non apoptotic path-
way in the cortical neurons.
2-P-11 Neuron and macrophage
derived HMGB1 enhances neurite
outgrowth in NG108 15 cells via NMDA
receptors
Fumiko Sekiguchi, Ryo Sugimoto, Miki Imanishi,
Atsufumi Kawabata
Lab. Pharmacol. Pathophysiol., Fac. Pharm., Kindai Univ.
High mobility group box 1 (HMGB1), a nuclear protein, is
passively and actively released from necrotic cells and cer-
tain living cells including macrophages (Mφ) and neurons, re-
spectively, and functions as a pro inflammatory cytokine.
There is evidence that HMGB1 plays a role in the neuro-
pathic pain and that Mφ migrates along injured neurons. We
thus evaluated effects of HMGB1 on neuritogenesis in neuro-
nal progenitor like NG108 15 cells in the absence and pres-
ence of Mφ like RAW264.7 cells. Exogenously applied HMGB
1 enhanced neuritogenesis in NG108 15 cells. Trichostatin A
(TSA), a histone deacetylase inhibitor, known to promote ace-
tylation and cytosolic translocation of HMGB1, caused HMGB
1 release and also neuritogenesis, an effect blocked by an
anti HMGB1 neutralizing antibody (HMGB1 Ab). Lipopoly-
saccharide had no effect in NG108 15 cells, but caused neuri-
togenesis when co cultured with RAW264.7 cells, an effect
blocked by HMGB1 Ab. Inhibitors of NMDA receptors, but
not RAGE or CXCR4, among known targets of HMGB1, sup-
pressed the exogenous HMGB1 induced neuritogenesis. Our
data thus suggest that both neuron and macrophage derived
HMGB1 promotes neuritogenesis via NMDA receptors in
autocrine and paracrine manners, respectively.S12-P-10 Visualization of
microautophagy and chaperone
mediated autophagy in primary cultured
neurons
Masahiro Sato 1, Takahiro Seki 1, Ayumu Konno 2,
Hirokazu Hirai 2, Yuki Kurauchi 1,
Akinori Hisatsune 3,4, Hiroshi Katsuki 1
1Dept. Chemico Pharmacol. Sci., Grd. Sch. Pharm. Sci., Kumamoto Univ., 2Dept.
Neurophysiol., Gunma Univ. Grad. Sch. Med., 3 Priority Organization for
Innovation and Excellece, Kumamoto Univ., 4 Program for Leading Grad. Sch.
HIGO Program, Kumamoto Univ.
Proteins degradation system has important roles in neuronal func-
tions. There are two major protein degradation systems : the
ubiquitin proteasome system and autophagy lysosome system.
The latter is further classified into macroautophagy (MA), mi-
croautophagy (mA) and chaperone mediated autophagy (CMA).
MA is known to be involved in various functions and disease patho-
genesis. However, studies about mA and CMA are delayed by the
absence of easy methods to assess their activities. Previously, we
established a novel method to assess mA and CMA activity using
GAPDH, a mA and CMA substrate, fused with HaloTag (HT) in
AD293 cells. In this study, we attempted to assess CMA and mA ac-
tivities in primary cultured neurons from rat cerebral cortex.
GAPDH HT was transfected using an adeno associated viral vec-
tor. We could observe punctate accumulation of GAPDH HT 24 h
after labeling with TMR HT ligands. siRNA mediated knock-
down of TSG101, a mA related protein, and LAMP2A, a CMA re-
lated protein partially, but significantly, decreased GAPDH HT
puncta. These findings suggest that mA and CMA activities can be
separately detected using GAPDH HT by the knockdown of
CMA and mA related proteins, respectively, in primary neurons.
2-P-12 The effects of
nitrosonifedipine on neurite outgrowth
and neurological symptoms after stroke
in rats
Yuri Aoki 1,2, Yuki Izawa Ishizawa 3, Mai Takata 4,
Masaki Tabuchi 5, Masaki Imanishi 6,
Yoshito Zamami 1,6, Yutaka Fukunaga 3,
Yoshitaka Kihira 3, Yasumasa Ikeda 3,
Koichiro Tsuchiya 4, Keisuke Ishizawa 1,6,
Toshiaki Tamaki 3
1Dept. Clin. Pharm., Inst. Biomed. Sci., Tokushima Univ. Grad. Sch., 2Dept. Stud.
Lab., Sch. Med., Tokushima Univ, 3Dept. Pharmacol, Inst. Biomed. Sci., Tokushima
Univ. Grad. Sch., 4Dept. Med. Pharmacol., Inst. Biomed. Sci., Tokushima Univ.
Grad. Sch., 5 Faculty of Human Health, Sonoda Women. Univ., 6Dept. Pharm.,
Tokushima Univ. Hosp.
Nitrosonifedipine (NO NIF) is photolytic metabolite of nifedipine. The ability of
NO NIF to block calcium channels is quite weak but it shows potent radical scav-
enging activity. Recently, we have demonstrated that NO NIF also increased cell
membrane fluidity. In this study, we investigated the effects of NO NIF on the
neurological symptom after stroke and on the neuronal remodeling. We used a
malignant stroke prone spontaneously hypertensive rat (M SHRSP), which is re-
ported that fifty percent of male M SHRSP shows cerebral stroke within 80 days
of age. M SHRSPs were treated with NO NIF (30mg/kg/day, i.p.) from the age
of five weeks. NO NIF elongated the lifespan of M SHRSP and improved neuro-
logical symptoms, which are scored by severity of general status and disordered
motility of anterior/posterior limbs. From in vitro study, nerve growth factor
(NGF) induced neurite elongation was enhanced by NO NIF existence in PC12
cells. NO NIF prolonged the localization of NGF receptor to lipid raft and the ac-
tivations of intracellular signaling molecules, such as Akt and ERK1/2. These
findings implied that NO NIF elongated neurite by enhancing NGF signaling and
finally improved the stroke related neurological symptoms.92
2-P-13 Effects of caffeine
metabolites on the ability of cysteine
uptake in brain slice
Nobuko Matsumura, Koji Aoyama, Toshio Nakaki
Dept. Pharmacol., Teikyo Univ. Sch. Med
Caffeine (1,3,7 trimethylxanthine) and uric acid, a final me-
tabolite of caffeine, increase intracellular level of glutathione
in neuron and exert neuroprotective activity. We have previ-
ously shown that the increased glutathione concentration is
due to promotion of cysteine uptake in hippocampus slice
(Neuroscience 2011). This finding led us to examine the ef-
fects of caffeine metabolites on cysteine uptake system. Hip-
pocampal slices were pretreated with 0, 10 and 100 μM of caf-
feine metabolites for 30 min and then added 100 μM of cyste-
ine and incubated for 30 min. After the incubation the slices
were washed and homogenized. The cysteine concentrations
of the slice tissue were quantitated by HPLC fluorescence
detection. Paraxanthine (1,7 dimethylxanthine 10 μM), a ma-
jor metabolite of caffeine, increased cysteine concentration in
hippocampus slice, whereas metabolites of paraxanthine such
as 1 methylxanthine, 7 methylxanthine and 1,7 dimethyluric
acid had no effect on the concentration. These results suggest
that the metabolic process has an influence on the neuropro-
tective action of caffeine and the structure dependent action
is involved in the stimulation of cysteine uptake system in
hippocampal slice.
2-P-15 Analysis of PKCγ substrates
in nigro striatum system: the role of
PKCγ phosphorylation for dopamine
release and neuronal survival
Toshihiko Shirafuji 1, Takehiko Ueyama 2,
Ken ichi Yoshino 2, Naoko Adachi 2, Izumi Hide 1,
Shigeru Tanaka 1, Naoaki Saito 2, Norio Sakai 1
1Dept. Molecul and Pharmacol Neurosci., Hiroshima Univ, 2Molecular.
Pharmacol., Biosignal Res. Ctr., Kobe Univ
We found that PKCγ knockout (KO) mice showed Parkin-
sonian symptoms such as dopamine release impairment in the
striatum and dopaminergic neuronal loss in Substantia nigra.
However, the PKCγ substrates responsible for the dopamine
release and neuronal survival in vivo have not yet been eluci-
dated. To identify the PKCγ substrates, we employed phos-
pho proteome analysis. In the striatum of PKCγ KO mice, we
found 10 candidate proteins with PKC phosphorylation motif
that exhibited decreased phosphorylation levels. To under-
stand the PKCγ signaling pathway in dopamine release and
neuronal survival, we performed the dopamine release assay,
immunoblot for cleaved caspase3 and PKC phosphorylation
assay. We found that CSPα, Adducinα, βPIX, Connexin43 and
MADD were phosphorylated by PKCγ. We also found that
knockdown of βPIX, CSPα, Adducinα, and MADD resulted in
the decline of dopamine release. Moreover, knockdown of
CSPα, Adducinα, MADD, βPIX, Sthathmin, Connexin43
caused the apoptosis. We propose that PKCγ may positively
modulate dopamine release and neuronal survival through
phosphorylation. The phosphorylation of these proteins may
provide new therapeutic targets for the treatment of Parkin-
sonian syndrome.S12-P-14 In vivo imaging of cerebral
extracellularATP dynamics
Kenji Takikawa 1, Hiroshi Sekiya 1, Kaname Satoh 1,
Miki Takagi 1, Nami Kitajima 1, Kazunori Kanemaru 1,
Hirokazu Sakamoto 2, Shigeyuki Namiki 2,
Toshiko Yamazawa 3, Kenji Tanaka 4, Kenzo Hirose 2,
Masamitsu Iino 1
1Dept. Pharmacol., Grad. Sch. Med., Univ. Tokyo, 2Dept. Neurobiol., Grad. Sch.
Med., Univ. Tokyo, 3Dept Mol. Physiol., Jikei Univ. Sch. Med., 4Neuropsych, Keio
Univ. Sch. Med.
Extracellular ATP (eATP) regulates neuronal activities in
the brain. However, due to lack of appropriate methods to
analyze eATP dynamics within the intact brain, physiologi-
cal and pathophysiological roles of eATP remain elusive. To
overcome this limitation, we aimed to develop an in vivo
ATP imaging system. We first generated an optical ATP sen-
sor, ATPOS, utilizing the ε subunit of FO/F1 ATPase conju-
gated with Cy3. ATPOS changes its fluorescence intensity by
~100% upon binding ATP (K d=~100 nM). Injecting ATPOS
conjugated with a ganglioside binding protein into the cere-
bral cortex of live mice, we were able to immobilized ATPOS
on the surface of neurons in vivo . We then successfully visu-
alized eATP dynamics in the cerebral cortex through a cra-
nial window in live mice, and observed a wave like propaga-
tion of eATP increase at a speed of ~2 mm/min during corti-
cal spreading depression (CSD), a model of brain disorders
such as migraine. The spatiotemporal dynamics of the ATP
waves were similar to those of the CSD associated decrease
in neuronal intracellular Ca2+ concentrations, suggesting that
eATP plays an inhibitory role in the regulation of neuronal
activities during CSD. Thus, our imaging system can be used
to analyze cerebral eATP dynamics.
2-P-16 Analysis of CREB binding
proteins using DNA affinity beads
Reon Kondo, Keisuke Kuroda, Kozo Kaibuchi
Dept. Pharmacol., Nagoya Univ. Grad. Sch. Med.
Dopamine is a neurotransmitter that encodes emotional infor-
mation such as reward, pleasure, attention and anxiety. It
acts as a modulator of synaptic plasticity by altering the rest-
ing potential of the post synaptic membrane potential and
changing gene expression. One major pathway activated by
dopamine is a D1 receptor/cAMP/PKA/CREB pathway. In
this pathway, cAMP level is elevated upon activation of the D
1 receptor and thereby activates CREB through phosphoryla-
tion by PKA to induce gene expression. Although we know
that CREB activity is regulated by phosphorylation at Ser133
and interaction with cofactors such as CBP/p300, the precise
mechanism of transcription induced by CREB is yet to be re-
vealed. Therefore, we tried to obtain a comprehensive under-
standing of protein complex that is responsible for CREB in-
duced transcription. We prepared the DNA affinity beads
coupled to oligonucleotides containing CRE sequence in pro-
moter region of c fos gene. By LC/MS/MS we identified sev-
eral proteins that bound to the beads with sequence specific-
ity. Using DNA affinity beads enables us to elucidate the
regulatory mechanism of transcriptional activation and to ob-
tain comprehensive understanding of protein complex that
acts in that process.93
2-P-17 Dopamine phosphorylates
GEF H1 through PKA to regulate GEF H
1 activity in striatum
Xinjian Zhang 1, Keisuke Kuroda 1,
Hiroyuki Takenaka 1, Kaishu Oda 1, Reon Kondo 1,
Tomoki Nishioka 1, Shinichi Nakamuta 1, Taku Nagai 2,
Kozo Kaibuchi 1
1Dept. Pharmacol., Nagoya Univ. Sch. Med., 2Dept. Clinical pharmacy, Nagoya
Univ. Sch. Med.
In the brain, dopamine functions as a neurotransmitter and
associates with emotion regulation. The functions of
dopamine are mediated by Protein kinase A (PKA) depend-
ent signaling cascades in the neurons. Phosphorylation of
PKA substrates regulates the structural and functional plas-
ticity of neurons.
However, many important PKA substrates are still unknown,
so further investigation is required to determine the sub-
strate for PKA and its function.
Here, we treated mouse striatum with D1 agonist (SKF81297)
or cyclic AMP (cAMP) inducer (forskolin) and then concen-
trated phosphoprotein with GST 14 3 3z pull down assay
followed by LC MS/MS analysis. We identified GEF H1, a
Rho guanine nucleotide exchange factor, as a novel PKA sub-
strate. Although present throughout the brain, GEF H1 is en-
riched in striatum and is a major RhoGEF in striatum. GEF
H1 is phosphorylated by PKA at Ser 885 in response to acti-
vation of D1 dopamine receptors. Phosphorylation of GEF H1
is associated with inhibition of GEF activity as demonstrated
by GST RhoA G17A pull down assay.
This study suggests that dopamine maybe can decrease RhoA
activity through phosphorylateion of GEF H1 in striatum so
as to exert its control over behavior.
2-P-19 Origin of Flash induced
Neocortical Late Response
Kenta Funayama, Daisuke Nakayama, Yuji Ikegaya
Lab. Chem. Pharmacol., Grad. Sch. Pharmaceut. Sci, Univ. Tokyo
The primary visual cortex (V1) is not a passive hierarchical
structure of the visual system. Besides its role in encoding
time changing visual information in everyday life, it is pro-
posed to contain recent visual history through late activation.
We have previously demonstrated that long, late activation of
the mouse V1 occurs after a simple featured flashing light.
We revealed its potential function that V1 late responses
likely provide a neural basis for admixing temporally sepa-
rated stimuli and extracting the identical features in time
varying visual environments. However, it is still unknown
where the late response is generated. Here, we attacked this
problem and found that the late response was observed in the
lateral geniculate nucleus (LGN) of the thalamus, an immedi-
ate upstream brain region. Furthermore, pharmacological in-
activation of V1 did not inhibit the late activation of the lat-
eral geniculate nucleus, indicating that the thalamo cortical
loop is dispensable. Thus, our data suggest that flash induced
late cortical response was initiated in the upstream of V1.S12-P-18 Analysis of effect of RhoA
activity on spine morphology and
memory formation in vivo.
Keisuke Kuroda 1, Xinjian Zhang 1, Kaishu Oda 1,
Taku Nagai 2, Kozo Kaibuchi 1
1Dept. Cell Pharmacology, Nagoya Univ. Sch. Med., 2Dept. Clinical Pharmacy,
Nagoya Univ. Sch. Med.
A dendritic spine is assumed to play an important part in for-
mation of memory, for it changes its shape or size depending
on synaptic input. Rho family GTPase is a small GTP bind-
ing protein, which regulates cytoplasm through actin cy-
toskeleton. Rho family is assumed to mediate spine morphol-
ogy from studies in vitro . However it is still unclear what
Rho family GTPase actually do to spine morphology in vivo .
To elucidate this problem, we establish in vivo experimental
system to express targeted protein in specific cell types by
combining Cre Flex system with Adeno Associated Virus
(AAV) injection. We succeeded to express RhoA and compare
dendritic spine morphology in D1 receptor expressing me-
dium spiny neuron (MSN) at NAc (Nucleus Accumbens). Den-
dritic spines shaped into broad head and short neck in consti-
tutively active RhoA (RhoA CA) expressing MSN, on the
other hand, spines shaped into long neck in dominant nega-
tive RhoA (RhoA DN) expressing MSN. Then we investi-
gated behavioral phenotype of RhoA using cocaine induced
conditioned place preference (CPP) test. We confirmed their
place preference was increased in RhoA CA expressing
mouse. These results suggest that dendritic spine morphol-
ogy affected by RhoA activity enhances place memory in
vivo .
2-P-20 The responses of the
agranular insular pyramidal neuron to
oral stimulation
Kazunori Adachi 1, Masayuki Kobayashi 2,
Hiroshi Sakagami 1
1Div. Pharmacol., Meikai Univ. Sch. Dent., 2Dept. Pharmacol. Nihon Univ. Sch.
Dent.
Cytoarchitectural difference based on the pattern of granular
cell layer divides insular cortex (IC) into three subregions :
granular (GI), dysgranular (DI) and agranular IC (AI). Recent
studies report that the responses to nociceptive stimulation
are recorded in the rostral part of IC. We performed in vivo
whole cell patch clamp recording from rostral region of AI
to elucidate physiological and morphological features of layer
II/III pyramidal neurons responding to tongue stimulation.
AI pyramidal neurons exhibited spontaneous membrane os-
cillation similar with pyramidal neurons in GI and DI. Elec-
trical stimulations (7 V) of caudal IC (around middle cerebral
artery) elicited evoked excitatory postsynaptic potentials
(eEPSPs : 11.5±2.9 mV, n=8). Repetitive electrical stimula-
tion (5 pulses, 50 Hz) induced summation of eEPSP. Tongue
stimulation induced EPSPs with the amplitude of 18.6±4.9
mV at the caudal AI. On the other hand, tongue stimulation
induced inhibitory postsynaptic potentials with amplitude of
3.6±3.2 mV at the rostral AI. These findings suggest that
the rostral AI processes sensory, maybe nociceptive, informa-
tion from the tongue.94
2-P-21 Enhancing effects of Nchinpi
extract on non amyloidogenicAPP
shedding in culture
Tohru Yamakuni 1, Ning Xu 1, Ichiro Kawahata 1,
Akihiro Daikonya 2, Hidehiro Ando 2, Masaaki Yoshida 2
1Dept. Pharmacol., Grad. Sch. Pharmaceut. Sci., Tohoku Univ., 2 Kotaro
Pharmaceutical Co., Ltd.
Soluble Aβ oligomers are believed to be implicated as the
causative substance of Alzheimer’s disease (AD), and sup-
press the intracellular signaling associated with long term
memory formation in the hippocampus. Therefore, inhibition
of the Aβ oligomers production may enable prevention of AD
progression. We have originally found that nobiletin rich Cit-
rus reticulata peel also known as Nchinpi exhibits anti de-
mentia action. Recently, our pilot clinical study raised the
possibility that 1 year oral administration of decocted
Nchinpi could prevent the progression of memory impair-
ment in patients with Alzheimer’s disease, without adverse
side effects, including digestive symptoms. In the present
study, we evaluated the effects of the Nchinpi extract on Aβ
oligomers impaired CRE mediated transcription in cultured
hippocampal neurons, and examined whether the extract
could enhance the non amyloidogenic pathway in a human
neuroblastoma, SH SY5Y cells. The Aβ oligomers impaired
CRE mediated transcription was restored, and notably in-
creased sAPPα level was observed in the conditioned me-
dium, as treated with 300 μg/ml of the extract. These find-
ings suggest that the Nchinpi extract may protect hippocam-
pal neurons from Aβ oligomers’ toxicity.
2-P-23 Suppressive effects of
propofol on MAPK activities inAβ
induced neurotoxicity in SH SY5Y cells
Ran Ono, Tatsunori Oguchi, Masayuki Somei,
Manami Inagaki, Mayumi Tsuji, Katsuji Oguchi
Showa University, School of Medicine, Department of Pharmacology
Alzheimer’s disease (AD) is the most common cause of de-
mentia, and is characterized by the accumulation and deposi-
tion ofβ amyloid protein (Aβ) in the brain. Aβ can cause cell
death by both apoptotic and necrotic mechanisms in vitro. Mi-
togen activated protein kinase (MAPK) are involved in a va-
riety of cellular processes, such as proliferation, differentia-
tion, and apoptosis. Furthermore, a recent study reported
that AD patients may have a decrease of gamma aminobu-
tyric acid (GABA) currents in the brain. Propofol, an intrave-
nous anesthetic, is a GABA receptor agonist and has been re-
ported to attenuate Aβ induced caspase 3 activity. There-
fore, we determined whether effects of propofol on MAPK
activity associate with improvement of the Aβ induced cyto-
toxicity in SH SY5Y cells. Human neuroblastoma (SH SY5
Y) cells were pretreated with propofol for 1hr before cotreat-
ment with Aβ for 24 hrs. The pretreatment with propofol re-
sulted in the inhibition of Aβ induced caspase activity and
neurotoxicity. Propofol inhibited also the Aβ induced activa-
tion of p38MAPK or ERK, but not JNK. Propofol might at-
tenuate Aβ induced cell death through the inhibition of sig-
naling pathways mediated by the activation of p38MAPK or
ERK.S12-P-22 Cilostazol suppressesAβ
induced neurotoxicity through MAPK
signaling pathway
Tatsunori Oguchi 1, Ran Ono 1, Masayuki Somei 1,
Manami Inagaki 1, Mayumi Tsuji 1, Kenjiro Ono 2,
Katsuji Oguchi 1
1Dept. Pharmacol. Showa Univ. Sch. Med., 2Dept. Neurology, Showa Univ. Sch.
Med.
Alzheimer’s disease is characterized by deposition of amy-
loid β (Aβ) containing plaques and intracellular neurofibril-
lary tangles and loss of neurons in the brain. Cilostazol is an
antagonist of phosphodiesterase III and is used clinically as an
antiplatelet drug. Cilostazol has been shown to be more bene-
ficial in the maintenance and improvement of memory func-
tion in Alzheimer’s patients currently taking the medication
donepezil. Furthermore, mitogen activated protein kinases
(MAPKs) regulate a variety of cellular processes including
proliferation, differentiation, and apoptosis. However, it re-
mains unclear whether the elevation of the cAMP level by
cilostazol associates with AB induced MAPK activity.
Therefore, this study was designed to address this issue us-
ing human neuroblastoma cells (SH SY5Y). Cilostazol signifi-
cantly increased intracellular cAMP level in AβB treated
SH SY5Y cells. Pretreatment with cilostazol (1 μM, 2.5 μM)
resulted in the inhibition of Aβ (2.5 μM) induced neurotoxic-
ity and MAPK (p38MAPK and ERK) activity. These cilosta-
zol mediated cellular events were effectively blocked by
MAPK and cAMP inhibitors. Cilostazol might attenuate Aβ
induced neurotoxicity through the inhibition of signaling
pathways mediated by the MAPK.
2-P-24 Role of activity regulation of
glycogen synthase kinase 3β in
neuroprotective effect of donepezil
Yuki Takada Takatori 1, Kouki Makitani 2,
Naoko Minami 2, Kei Kawamoto 2, Yasuhiko Izumi 2,
Akinori Akaike 2,3, Toshiaki Kume 2,
Katsuharu Tsuchida 1
1Dept. Ratio. Med. Sci., Fac. Pharm. Sci., Doshisha Women’s College, 2Dept.
Pharmacol., Grad. Sch. Pharm. Sci., Kyoto Univ., 3Dept. Cell Pharmacol., Grad.
Sch. Pharm. Sci., Kyoto Univ.
We have reported that donepezil protects cortical neurons
against glutamate neurotoxicity in primary neuronal culture
of cerebral cortex, and indicated that neuroprotective effect
of donepezil is involved phosphatidylinositol 3 kinase Akt
pathway activated through nicotinic acetylcholine receptor.
In this study, we focused on glycogen synthase kinase 3β
(GSK 3β) in order to clarify the detailed mechanism of the
neuroprotective effect of donepezil. GSK 3β is a major sub-
strate for Akt and has been reported to play an important
role in neurotoxicity. It has been reported GSK 3β activity is
regulated by the phosphorylation state of serine (inhibitory)
and tyrosine (stimulatory). Serine 9 (Ser9) phosphorylation of
GSK 3β was increased by donepezil, but Tyrosine 216 (Tyr216)
phosphorylation was not affected. Although glutamate in-
duced phosphorylation of Tyr216, it was suppressed by donepe-
zil. These results suggest that donepezil increases Ser9 phos-
phorylation of GSK 3β and inhibits the activity of GSK 3β by
suppressing Tyr216 phosphorylation induced by glutamate.
Glutamate neurotoxicity is inhibited by an inhibitor of GSK 3
β. This shows the inhibitory effect of GSK 3β might be in-
volved in the neuroprotective mechanism of donepezil.95
2-P-25 Neuroprotective effects of 4
phenylbutyric acid and its derivatives
against Endoplasmic Reticulum (ER)
stress
Yasunobu Okuma 1, Seisuke Mimori 2,
Hiroyasu Ohtaka 3, Koichi Kawada 1,
Masayuki Kaneko 4, Tetsuto Kanzaki 2,
Yasuyuki Nomura 5
1Dept. Pharmacol., Facul. Pharm. Chiba Ins. Sci., 2Dept. Clinic. Med., Facul.
Pharm. Chiba Ins. Sci., 3Dept. Pharm., Facul. Pharm. Chiba Ins. Sci., 4Dept.
Biochem., Grad. Sch. Biomed. Health. Sci., Hiroshima Univ., 5Dep. Pharmacol.,
Facul. Med., Kurume Univ.
Aggregation of insoluble proteins involves neurodegenerative dis-
eases such as Alzheimer and Parkinson. A chemical chaperone 4
phenylbutyrate (4 PBA) may have potential as an agent for treat-
ment of neurodegenerative diseases. In this study, we investigated
minor structural change dependent increase in biological activity
dependent of 4 PBA. We initially prepared 4 PBA derivatives by al-
tering the number of carbons in the fatty acids on 4 PBA. Four com-
pounds (3 PPA, 4 PBA, 5 PVA, and 6 PHA) showed a chemical
chaperone activity in vitro, and aggregation inhibition activity in-
creased with an increase in the number of carbons in the fatty acid
moiety. Cytoprotective effects against endoplasmic reticulum (ER)
stress induced neuronal death correlated with the in vitro chemical
chaperone activity. Furthermore, We hypothesized that inhibition of
human histone deacetylase (HDAC) by 3 PPA and 4 PBA may be in-
volved in the protective effect. We investigated the mechanism un-
derlying the protective effect of 4 PBA against ER stress induced
neuronal death using three simple 4 (p substituted phenyl) butyric
acids. Here, we found active derivatives from the prototype 4 PBA,
which we expect to be useful for therapeutic application.
2-P-27 Effects of oral bacteria on
multiple sclerosis
Kensuke Iwasa, Shinji Yamamoto, Kota Yamashina,
Kei Maruyama, Keisuke Yoshikawa
Dept. Pharmacol., Faculty of Med, Saitama Med Univ
Multiple sclerosis (MS) is a chronic demyelinating disease of
the central nervous system leading to progressive cognitive
and motor dysfunction, which is characterized by neuroin-
flammation, demyelination, astrogliosis, loss of oligodendro-
cytes, and axonal pathologies. Porphyromonas gingivalis (P.
gingivalis ) and Streptococcus mutans (S. mutans ), which are
primarily responsible for periodontal disease and dental car-
ies, are reported to be associated with systemic disorders. In
the current study, we evaluated the effect of these oral bacte-
ria on the neurological symptoms in MS. We administrated
lipopolysaccharide from P. gingivalis (pg LPS) and bacterial
cells of S. mutans to the cuprizone (CPZ) induced MS model
mice. pg LPS treated mice were exacerbated in the CPZ in-
duced demyelination, suggesting that periodontal disease
would be a potential risk factor of MS pathology.S192-P-26 Protective effect of Schwann
cell conditioned medium on cell death
induced by hydrogen peroxide in mouse
motor neuron cell line NSC 34
Akiko Yamamuro, Azusa Yamashita,
Takaomi Matsuda, Tomoyuki Niimi, Yuki Ishimaru,
Yasuhiro Yoshioka, Sadaaki Maeda
Dept. Pharmacotherap., Faculty of Pharmaceutical Sciences, Setsunan Univ.
ALS is a progressive neurodegenerative disorder caused by
loss of cortical, brainstem and spinal motor neurons. Re-
cently, it has been reported that large caliber myelinated fi-
bers were predominantly reduced in ALS patients, and acti-
vation of axonal Schwann cells preceded the decline of motor
function. However, very little is known about the contribu-
tion of Schwann cells in ALS pathology. In this study, we ex-
amined the effect of Schwann cell conditioned medium (CM)
on cell death induced by hydrogen peroxide (H2O2) in motor
nerve cells. Human schwannoma cell line YST 1 CM pro-
tected against cell death induced by H2O2 in mouse motor neu-
ron cell line NSC34. On the other hand, CM prepared from
microglial cell line BV 2 or astrocyte cell line C8 D1A had no
effect on H2O2 induced cell death in NSC34 cells. The protec-
tive effect of YST 1 CM was deactivated by boiling for 5 min.
YST 1 CM reduced H2O2 concentration in the medium, sug-
gesting that it has H2O2 scavenging activity. In addition, the
cell death of NSC34 induced by H2O2 was inhibited by co cul-
ture with YST 1 cells. These results suggest that Schwann
cells can protect motor neurons against H2O2 induced cell
death through H2O2 scavenging activity.
2-P-28 Microarray analysis of a novel
mouse model with increased
phosphorylation of endogenous tau
Sosuke Yagishita 1, Takeo Awaji 1, Seiya Suzuki 1,2,
Keiko Iida 3, Ayako Hirata 3, Masahiko Suzuki 2,
Kei Maruyama 1, Akira Hirasawa 3
1Dept. Pharmacol., Saitama Med. Univ., 2 Faculty Health and Medical Care,
Saitama Med. Univ., 3Dept. Genomic Drug Discovery Sci., Grad. Sch. of
Pharmaceutical Sci., Kyoto Univ.
Tau is hyperphosphorylated and aggregates to a major com-
ponent of neurofibrillary tangles, one of the hallmarks of Al-
zheimer’s disease (AD). Tau has many phosphorylation sites
targeted by various kinases or phosphatases. It has been sug-
gested that accumulation of phosphorylated tau leads to cog-
nitive impairment by analyses of transgenic mice over ex-
pressing wild type or mutated tau. However, the precise
processes leading to increase in phosphorylated tau is still un-
known. To reveal the enigma, it is required to generate ani-
mal models with increased phosphorylation of endogenous
tau.
Recently, we generated such a novel mouse model using in-
termittent hypoxia treatment (IHT). IHT has been used as an
experimental model for sleep disordered breathing. IHT
caused behavioural hyperactivity in Y maze and a decrease
in the levels of postsynaptic proteins, both of which were re-
ported in other AD models too.
In order to understand what IHT caused, we performed Gene
Ontology based microarray analysis including data stored in
public. We identified several mice models that showed
closely similar pattern of gene expression to the IHT model.
Our insights obtained from GO based microarray analysis
will contribute to understand the process leading to AD.6
2-P-29 Reactive oxygen species and
transient receptor potential ankyrin 1 are
involved in dysesthesia induced by a
sudden increase of peripheral blood flow
in oxaliplatin treated mice
Akiho Sakai, Tsugunobu Andoh, Atsushi Sasaki,
Daisuke Uta, Yasushi Kuraishi
Dept. Applied Pharm., Grad. Sch. Med. and Pharm. Sci., Toyama Univ.
Oxaliplatin (OXP) is an anticancer drug and elicits dysesthe-
sia, such as tingling and pricking sensations. However, the
mechanisms are still unknown. Recently, we have reported
that OXP decreases peripheral blood flow (Gauchan et al.,
2009) and a sudden reperfusion after transient peripheral
ischemia induces dysesthesia related licking behavior
(Sasaki et al., 2014). In this study, we investigated whether a
sudden increase of peripheral blood flow elicited licking,
which is reflected dysesthesia, in OXP treated mice. It is
well known that the warming increases blood flow. In OXP
treated mice, a sudden warming with water bath in hind paw
elicited licking behavior, which was inhibited by nitric oxide
synthase inhibitor L NAME. Furthermore, antioxidant N
acetyl L cysteine and the transient receptor potential
ankyrin 1 (TRPA1) channel blocker HC 030031 also attenu-
ated the licking. In addition, a sudden reperfusion after ische-
mia increases the peripheral nerve firing, which was inhib-
ited by HC 030031. Taken together, reactive oxygen species
and TRPA1 may be involved in dysesthesia induced by a sud-
den increase of peripheral blood flow in OXP treated mice.
2-P-31 Riluzole suppresses
oxaliplatin induced mechanical
allodynia and enhancement of
glutamate release in the spinal cord
Shota Yamamoto 1, Hitomi Higuchi 1,
Nobuaki Egashira 2, Makoto Tsuda 1
1Dept. Life Innovation, Grad. Sch. Pharm. Sci., Kyushu Univ., 2Dept. Pharmacy,
Kyushu Univ. Hosp
Oxaliplatin is an effective chemotherapeutic agent commonly
used for treatment of solid cancer. However it frequently
causes peripheral neuropathy, and this side effect is a dose
limiting toxicity. We have previously shown that the re-
peated administration of oxaliplatin induces mechanical allo-
dynia involved with activation of NMDA receptors and its in-
tracellular signaling pathway in rats. Riluzole, a drug used
for the treatment of amyotrophic lateral sclerosis, is known
as a positive regulator of glutamate transporter activity. In
the present study, we investigated the effects of riluzole on
the oxaliplatin induced mechanical allodynia and an altera-
tion in glutamate release in the spinal cord. We found that, in
oxaliplatin treated rats, repeated administration of riluzole
(12 mg/kg, p.o.) suppressed the development of mechanical al-
lodynia. In vivo microdialysis study showed that mechanical
stimulation of the hindpaws of normal rats increased extra-
cellular glutamate concentrations in the spinal cord, which
was enhanced in oxaliplatin treated rats. The enhancement
of glutamate release was suppressed in riluzole treatment.
Our findings suggest that riluzole may be useful for the ox-
aliplatin induced painful neuropathy.S192-P-30 Involvement of miR 15b in
oxaliplatin induced neuropathic pain
Naomi Ito 1,2, Atsushi Sakai 1, Noriko Miyake 3,
Koichi Miyake 3, Takashi Okada 3, Atsuhiro Sakamoto 2,
Hidenori Suzuki 1
1Depart. Pharmacol., Nippon Med. Sch., 2Depart. Anes., Nippon Med. Sch.,
3Depart. Biochem. Mol. Bio. Nippon Med. Sch.
Oxaliplatin is a key drug for colorectal cancer therapy, al-
though its use is limited by dose limiting adverse effect, a se-
vere peripheral neuropathic pain. In addition, the oxaliplatin
induced neuropathic pain becomes sustained even though the
chemotherapy has been ceased. However, no prophylactic
therapy is available in part due to the lack of insights into the
underlying mechanisms. MicroRNA is a noncoding small
RNA involved in a variety of pathophysiology including can-
cer and neuropathic pain. Here, we found a potential role of
miR 15b in oxaliplatin induced neuropathic pain. Oxaliplatin
was intraperitoneally injected to rats for five consecutive
days. Mechanical allodynia, but not thermal hyperalgesia,
was induced seven days after first oxaliplatin injection and
sustained at least for 28 days. Quantitative PCR showed that
miR 15b expression was increased following the develop-
ment of pain in the fifth lumber dorsal root ganglion. To ex-
amine the involvement of miR 15b in the neuropathic pain,
miR 15b expression was induced in intact rats using adeno
associated viral vector. miR 15b overexpression caused sig-
nificant mechanical allodynia. These findings suggest that
miR 15b contributes to chronic neuropathic pain induced by
oxaliplatin.
2-P-32 Inhibition by Goshajinkigan, a
traditional Japanese medicine, of
paclitaxel induced peripheral
neuropathy via astrocytes
Kenta Takanashi 1, Schuichi Koizumi 1,
Keisuke Shibata 1, Keita Kubota 1, Keita Mizuno 2,
Yuji Omiya 2, Yoshio Kase 2
1Dept. Neuropharmacol., Interdiscrip Grad. Sch. Med., Univ. Yamanashi.,
2 Tsumura Research Laboratories, Kampo Scientific Strategies Division, Tsumura＆
Co.
Paclitaxel (PTX) is a widely used chemotherapeutic agent in
the treatment of several tumors such as ovarian cancer. How-
ever, it often causes the side effect of peripheral neuropathy
at a high frequency. Goshajinkigan (GJG), a traditional Japa-
nese medicine, Kampo, was recently shown to be effective
against PTX induced neuropathic pain, but its mechanisms
largely unknown. Here, we show that GJG acts on astrocytes,
and inhibits PTX induced neuropathic pain. Treatment with
PTX (4 mg/kg, i.p.) in mice produced mechanical allodynia
and thermal hyperalgesia, but not cold allodynia. PTX also
decreased the threshold of Aβ, Aδ and C fibers assessed by a
neurometer. GJG (1 g/kg, p.o.) significantly inhibited these
pain behaviors and sensitization of the primary afferent fi-
bers. The PTX evoked pain behaviors were associated with
activation of astrocytes but not microglia in the somatosen-
sory cortex (S1). Interestingly, PTX activated neither astro-
cytes nor microglia in the spinal cord. GJG inhibited the acti-
vation of S1 astrocytes induced by PTX. Our results suggest
that the activation of S1 astrocytes should be involved in the
PTX induced neuropathic pain and be a therapeutic target of
GJG.7
2-P-33 Cancer pain relief achievd by
regulation of semaphorin signaling
Takehiko Maeda, Ayana Maruyama,
Yusuke Murohashi, Mami Yanagi, Mei Yamagishi,
Daisuke Yamada, Kohichi Kawahara
Dept. Pharmacol., Niigata Univ. Pharm. Appl
Cancer induced bone pain (CIBP) is a growing health con-
cern, as it is both increasingly common and inadequately
managed with current standard therapeutics. While the etiol-
ogy of CIBP remains to be fully elucidated, increasing evi-
dence suggests that CIBP is uniquely complex. Thus, clinical
management of CIBP would be improved by the identification
and development of innovative agents with analgesic efficacy
and a more favorable side effect profile. We tested whether
semaphorin signals was involved in the development of CIBP
in mice. The mouse model employed for CIBP, mice inocu-
lated with LLC cells into the femur intramedullary space, 1)
indicated increments of mRNA of osteolytic marker mole-
cules in the femora, 2) showed spontaneous pain, tactile allo-
dynia and movement related pain which were attenuated by
opioid analgesics, and 3) exhibited the development of opioid
analgesic tolerance and the suppression of opiate induced re-
warding effect. Microarray analysis identified mRNAs of
semaphorin family molecules with increased level in the
femora inoculated with LLC. shRNA lentivirus knockdown of
semaphorin signaling molecules prevented the development
of CIBP. Our findings indicate that semaphorin family mole-
cules serve as potential therapeutic targets for CIBP.
2-P-35 Effects of acetaminophen and
its metaboliteAM404 on opioid
receptors.
Kanako Miyano 1, Etsuko Nemoto 1,2,
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Hitomi Nishimura 1,3, Miki Nonaka 1,
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Yoshikazu Higami 3, Hideaki Fujii 2, Yasuhito Uezono 1,5,6
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5Div. Support. Care Res., EPOC, Natl. Cancer Cent., 6 Innov. Cent. Support.
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Acetaminophen (APAP), an analgesic and antipyretic drug, is metabolized
to p aminophenol in the liver, which is transferred to brain and is con-
verted to N acylaminophenol AM404 by fatty acid amide hydrolase. It was
reported that AM404 had many actions, such as inhibiting cyclooxygenase,
indicating that AM404 plays important roles for the analgesic action of
APAP. In clinical studies, pain control for cancer patients was improved
by the addition of APAP to opioids, which bind to opioid receptors (ORs)
classified into μ , δ , and κ opioid receptors (MOR, DOR and KOR). How-
ever, the relation between APAP and OR mediated signaling is still un-
clear. We investigated the effects of both APAP and AM404 on OR medi-
ated signaling. Activation of ORs was evaluated in human embryonic kid-
ney 293 cells stably expressing MOR, DOR or KOR using a novel electrical
impedance based biosensor CellKey™ system. As a result, neither APAP
nor AM404 activated all of ORs. Interestingly, APAP enhanced the fen-
tanyl (FEN) induced MOR activation. Moreover, AM404 enhanced both the
FEN induced MOR activation and the morphine (MRP) induced DOR acti-
vation. These findings suggest that co treatment with APAP and MRP or
FEN enhance analgesic action via the OR activation in clinical practice.S12-P-34 The possible association of
myeloid derived suppressor cells on
cancer induced bone pain
Jun Aikawa 1, Hideki Amano 2, Kentaro Uchida 1,
Takefumi Sato 3, Masashi Takaso 1, Masataka Majima 2
1Dept. Orthop., Kitasato Univ. Sch. Med, 2Dept. Pharmacol., Kitasato Univ. Sch.
Med., 3Dept. Urol., Kitasato Univ. Sch. Med.
The most frequent presenting symptom of tumor metastasis
to the skeleton is bone destruction and pain. We investigated
the whether myeloid derived suppressor cells (MDSCs) deple-
tion by the systemic injection of gemcitabine affected the
bone destruction and cancer pain in tumor bearing mice.
Murine prostate cancer cell line (RM9) injected (1X106 cells)
directly into distal femur of C57BL/6J mice. MDSCs in pe-
ripheral blood (PBL) of phosphate buffered saline (PBS) in-
jected and gemcitabine injected RM9 bearing mice were
analyzed by flow cytometric analysis. Tumor associated bone
loss were evaluated using microfocus CT system. Motor ac-
tivity in home cage was measured using proelectric infrared
motion sensor. MDSCs populations were significantly in-
creased in PBL of RM9 bearing mice compared to non tumor
bearing mice at day 7. Total number of MDSCs significantly
reduced to normal level by gemcitabine injection (p<0.05).
PBS treated mice showed destructive bone changes at 10
days, but not gemcitabine treated mice. Motor activity in
PBS treated mice markedly decreased at 7 days and the re-
duction significantly suppressed by gemcitabine injection (p<
0.05). These results indicated that the MDSCs expanding re-
lated to cancer induced bone pain.
2-P-36 Effects of hydromorphone on
the opioid receptor functions with a
novel Halo Tag ligand based assays,
and comparison of the effects with
opioid analgesics used in Japan
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Cancer Cent., 4 Lab. Med. Chem., Sch. Pharm., Kitasato Univ., 5Dept. Mol. Pathol.
Metabo. Dis., Fac. Pharmaceu. Sci., 6Dept. Anesthesiol. Critical Care Med., Jichi
Med. Univ.
Cancer pain is one of the most undesirable symptoms. To control cancer pain,
morphine, oxycodone and fentanyl have been currently used in Japan. These
opioid analgesics activate opioid receptors belonging to the G protein coupled re-
ceptors (GPCR) and classified into μ (MOR), δ (DOR), and κ (KOR) opioid recep-
tors. Hydromorphone, a semi synthetic derivative of morphine, is now under de-
velopment for an indication of controlling cancer pain. The pharmacological ac-
tions of hydromorphone on the ORs, however, are not well determined so far.
In the present study, we investigated the profiles of hydromorphone and com-
pared them with other opioid analgesics. To this end we used an internalization
assay of opioid receptors using newly developed Halo Tag pH sensor ligand in
human embryonic kidney 293 cells stably expressing MOR, DOR or KOR, in ad-
dition to an electrical impedance based CellKey assay designed to detect any
types of GPCR activation (88th JPS Ann. Meeting, 2015). We will present the ef-
fects of hydromorphone and other opioids on the individual opioid receptor func-
tions obtained from these new assay technologies.98
2-P-37 Opioid analgesia by systemic
injection of N methyl kyotorphin (Tyr
Arg) and its blockade by the antagonist
N methyl Leu Arg
Hiroyuki Neyama, Takehiro Mukae, Hiroshi Ueda
Dept. Pharmacology and Therapeutic Innovation., Nagasaki Univ.
Kyotorphin (Tyr Arg) is an opioid analgesic dipeptide,
which was isolated from bovine brain and we proposed a re-
lease of met enkephalin from brain is one of mechanisms un-
derlying kyotorphin analgesia (Nature 1979). A series of stud-
ies revealed that the analgesic action of centrally adminis-
tered kyotorphin is abolished by systemic naloxone, kyotor-
phin has a specific but unidentified Gi coupled receptor, and
Leu Arg is a specific antagonist (JBC, 1979). We also found
N methyl derivatives of kyotorphin (NMYR) and Leu Arg
(NMLR) are potent and stable agonist and antagonist, respec-
tively (Peptides, 2000). In the present study, we attempted to
characterize the analgesic effects of systemically adminis-
tered N methyl kyotorphin in terms of endogenous opioid in-
volvement. In the thermal paw withdrawal test in mice, the
subcutaneously (s.c.) administered NMYR dose dependently
showed analgesic actions in the range of 3 30 mg/kg. The an-
algesic action of 30 mg/kg (s.c.) of NMYR action was blocked
by intracerebroventricularly (i.c.v.) administered NMLR or
in mu opioid receptor knock out mice. The analgesic action
of NMYR was also observed in the tail flick test. More de-
tailed mechanisms are in progress for presentation.
2-P-39 Repeated administration of
interleukin 31 enhances the morphine
induced antinociception in mice
Minoru Tsuji 1, Iwao Arai 1,2, Kazuya Miyagawa 1,
Hiroko Miyagishi 1, Atsumi Saito 1, Kotaro Takeda 1,
Nobutake Akiyama 2, Saburo Saito 2, Hiroshi Takeda 1
1Dept. Pharmacol., Sch. Pharm., Int. Univ. Health and Welfare, 2Depart. Mol.
Immunol., Inst. DNAMed., Jikei Univ.
We have recently obtained the evidence that interleukin 31
receptor A (IL 31 RA) may play an important role on the
morphine induced antinociception. Then, in the present
study, we examined the influence of pretreatment with IL 31
on the antinociceptive effect of morphine in mice estimated
by the hot plate test. Subcutaneous (s.c.) administration of
morphine induced the dose dependent and significant antino-
ciceptive effect. Single intraperitoneal (i.p.) pretreatment
with IL 31 (50 μg/kg, i.p.) tended to enhance the morphine (3
mg/kg, s.c.) induced antinociceptive effect, but the statistical
significance was not observed. On the other hand, repeated
pretreatment with IL 31 (50 μg/kg, i.p.) every 12 h for 3.5
days significantly enhanced the morphine (1, 3 or 5 mg/kg, s.
c.) induced antinociceptive effects. Furthermore, dose de-
pendent enhancing effects of IL 31 (5, 15 and 50 μg/kg, i.p.)
were also confirmed on the antinociceptive effect induced by
morphine (3 mg/kg, s.c.). It has been previously found that re-
peated administration of IL 31 gradually increases the ex-
pression of IL 31 RA in dorsal root ganglia in mice. Taken to-
gether, the present findings suggest that IL 31 might be help-
ful as an adjunctive agent on pain relief with morphine.S192-P-38 Involvement of interleukin 31
receptorA on the morphine induced
antinociception in mice
Iwao Arai 1,2, Minoru Tsuji 1, Kazuya Miyagawa 1,
Hiroko Miyagishi 1, Atsumi Saito 1, Kotaro Takeda 1,
Nobutake Akiyama 2, Saburo Saito 2, Hiroshi Takeda 1
1Dept. Pharmacol., Sch. Pharm., Int. Univ. Health and Welfare, 2Depart. Mol.
Immunol., Inst. DNAMed., Jikei Univ.
We examined the role of interleukin 31 receptor A (IL 31
RA) on the morphine induced antinociception estimated by
the hot plate test as well as itch associated scratching behav-
ior (LSS) in mice. Subcutaneous (s.c.) injection of morphine (5
mg/kg) caused the antinociceptive effect together with LLS
in naive mice. There are close correlation between antino-
ciceptive effect and LLS, suggesting that morphine may in-
duce antinociception and itching via, at least in part, common
mechanisms. Then we examined the morphine induced anti-
nociceptive effect and LLS in IL 31 RA deficient mice. The
IL 31 RA deficient mice injected with morphine (5 mg/kg, s.
c.) did not show completely LLS. On the other hand, the mor-
phine (5 mg/kg, s.c.) induced antinociceptive effect was par-
tially suppressed in IL 31 RA deficient mice. Interestingly,
in the case of the intracerebroventricular injection of mor-
phine (10 μg/body), antinociceptive effect was significantly
enhanced in IL 31 RA deficient mice. IL 31 RA abundantly
expresses in dorsal root ganglion, whether there is little ex-
pression in the brain. The present findings therefore suggest
that IL 31 RA may play a significant role on sensory neurons
in the modulation of morphine induced antinociception.
2-P-40 Repeated administration of
interleukin 31 attenuates the morphine
induced antinociceptive tolerance in
mice
Minoru Tsuji 1, Kazuya Miyagawa 1, Iwao Arai 1,2,
Kotaro Takeda 1, Hiroko Miyagishi 1, Atsumi Saito 1,
Nobutake Akiyama 2, Saburo Saito 2, Hiroshi Takeda 1
1Dept. Pharmacol., Sch. Pharm., Int. Univ. Health and Welfare, 2Depart. Mol.
Immunol., Inst. DNAMed., Jikei Univ.
We recently found that repeated adminiration of interleukin
31 (IL 31) enhances the morphine induced antinociception.
This finding suggests that IL 31 might be helpful as an ad-
junctive agent on pain relief with morphine. To further ex-
plore the beneficial effect of IL 31, the present study exam-
ined the influence of IL 31 on the morphine induced antino-
ciceptive tolerance in mice. The antinociceptive effect of
morphine (10 mg/kg, s.c.) estimated by the hot plate test was
gradually decreased by chronic treatment every 24 h for 5
days. This development of antinociceptive tolerance of mor-
phine was inhibited by pre and post treatment with IL 31
(50 μg/kg, i.p.) twice a day during morphine administration.
Previous data suggested that IL 31 receptor A (IL 31 RA)
may play an important role on the morphine induced antino-
ciception. It is also found that, in morphine tolerated mice,
itch associated scratching behavior mediated by IL 31 RA
significantly decreased. Furthermore, repeated administra-
tion of IL 31 increased the IL 31 RA expression in dorsal
root ganglia. Collectively, suppressant effect of IL 31 for
morphine induced antinociceptive tolerance may be resulted,
at least in part, from the supplement of IL 31 RA in sensory
nerve.9
2-P-41 Pinene enriched nutmeg oil
could attenuate inflammation induced
chronic pain
Wei Kevin Zhang, Shan Shan Tao, Yan Jing Yang,
Yu Sang Li, Xiao Jun Li, He Bin Tang
Dept. Pharmacol., S Cent Univ Nationalities, Coll Pharm
Inflammation often results in moderate but chronic pain. For
centuries, many herbal medicines have been shown effective
in relieving pain. Here, we have demonstrated that oral appli-
cation of nutmeg oil, a spice flavor additive to beverages and
baked goods produced from the seed of Myristica fragrans
tree, could alleviate sustainable pain of rats resulted from the
CFA injection. Moreover, we also monitored the COX 2 ex-
pression and blood susbtance P level of rats, and the results
showed that both parameters were significantly decreased af-
ter nutmeg oil treatment. After analyzing the nutmeg oil by
GC MS, we have found that monoterpenes such as α pinene
and sabinene are the main composition of nutmeg oil. We then
illustrated that α pinene displayed pain relieving effects on
model rats and the COX 2 expression and blood substance P
level were greatly decreased in α pinene treated rats. All to-
gether, we have concluded that chronic pain induced by in-
flammation could be attenuated by α pinene enriched nut-
meg oil through the inhibition of COX 2 expression and blood
substance P level. This study was supported by the National
Natural Science Foundation of China (81373842, 31400705).
2-P-43 Evaluation of bladder pain in
an acetic acid induced cystitis animal
model using a newly developed
assessment system
Emi Morita, Ryoji Mizumachi, Naoyuki Hironaka,
Yuuji Murata, Seiichi Katayama, Katsuhide Nishi
Pharmacology Department, Kumamoto Laboratory, LSI Medience Corporation
For the treatment of urinary disorders, a variety of animal
models and/or assessment methods have been developed and
they have contributed to the drug development. However,
treatment for bladder pain is limited because we still do not
have plausible preclinical evaluation methods. So far, in our
laboratory, we use the spontaneous motor activity of rats as a
measure of bladder pain in the model of cystitis. Although
this measure could be considered to reflect bladder pain, cor-
relation between motor activity and bladder pain is question-
able. Therefore, in the present study, we have developed new
equipment that combines two kinds of activity measurement
systems and an in house urinary function measurement sys-
tem. The usefulness of this new system has been investigated.
First, spontaneous motor activity of female Sprague Dawley
rats during nighttime had been recorded. Then, cystitis
model was created by injecting 0.3% acetic acid into bladder
under isoflurane anesthesia. After that, spontaneous motor
activity and urination were concomitantly measured during
the nighttime. Using this system, we can separately analyze
spontaneous motor activity during collecting phase and dis-
charging phase of urine.S22-P-42 Feedback loop between COX
2 and β catenin in chronic pain
Yu Sang Li, Xiao Jun Li, Wei Kevin Zhang,
He Bin Tang
Dept. Pharmacol., S Cent Univ Nationalities, Coll Pharm
β Catenin signaling is a common pathway in progenitor popu-
lations of the adult nervous system. In our present study, we
found that COX 2 was highly expressed, accompanying with
an increased β catenin nuclear accumulation in ipsilateral L5
dorsal root ganglions (DRGs) of sciatic nerve injured (CCI)
rats. The aberrant expression levels of both β catenin and
COX 2 were significantly attenuated in the L5 DRGs of CCI
rats by the oral administration of diclofenac. The CCI in-
duced upregulation of the gene transcription level of sub-
stance P was also inhibited by diclofenac treatment. A Wnt
signaling agonist Wnt3a induced up regulation of the gene
transcription level of substance P and its release accompany-
ing with an aberrant nuclear accumulation of β catenin in
cultured DRG cells, which could be significantly abolished by
a COX 2 inhibitor NS 398. The COX 2 inhibition abolished
the β catenin mRNA expression and its protein translocation
induced by CCI or β catenin signaling activator, indicating
the existence of a positive feedback loop between COX 2 and
β catenin for the biosynthesis and release of substance P,
which may contribute to the responses related to chronic
pain. This work was supported by the National Natural Sci-
ence Foundation of China (81373842 and 81573887).
2-P-44 Zinc chelator aggravates
bladder pain accompanying
cyclophosphamide induced cystitis by
enhancingT type Ca2+ channel activity
Junki Matsuoka, Tomoka Ozaki, Maho Tsubota,
Atsufumi Kawabata
Lab. Pharmacol. Pathophysiol., Fac. Pharm., Kinki Univ.
Zinc negatively regulates the function of Cav3.2 T type Ca2+
channels, an effect counteracted by zinc chelators or hydro-
gen sulfide (H2S). We have reported that intracolonic admini-
stration of N,N,N’,N’ tetrakis (2 pyridylmethyl) ethylendia-
mine (TPEN), a zinc chelator, causes Cav3.2 dependent colo-
nic pain in mice, and that H2S, formed by upregulated cys-
tathionine gamma lyase (CSE), mediates Cav3.2 dependent
bladder pain in mice with cyclophosphamide (CPA) induced
cystitis. We thus asked if TPEN affects CPA induced cysti-
tis related bladder pain. CPA, given i.p. at 400 mg/kg,
evoked bladder pain like behavior, referred hyperalgesia
and increased bladder weight, which were not affected by i.p.
TPEN. In contrast, TPEN enhanced the bladder pain/re-
ferred hyperalgesia and bladder edema caused by CPA at 200
mg/kg, a subeffective dose. NNC 55 0396, a T type Ca2+ chan-
nel inhibitor, but not inhibitors of TRPV1 or TRPA1,
blocked the bladder pain/referred hyperalgesia caused by
CPA following TPEN, without affecting the bladder weight
increase. Finally, CPA in combination with TPEN did not
upregulate bladder CSE. Thus, decreased zinc levels appear
to aggravate cystitis related bladder pain by enhancing Cav
3.2 activity.00
2-P-45 COX 2 induction by
proinflammatory mediators in satellite
cells in DRG
Ryota Yukawa 1, Masatoshi Ohnishi 1,2, Marina Akagi 1,
Yuki Tamayama 1, Tomoka Urasaki 2, Atsuko Inoue 1,2
1Dept. Pharmacotherapeut., Fac. Pharm. Pharmaceut. Sci., Fukuyama Univ.,
2Dept. Pharmacotherapeut., Grad. Sch. Pharmaceut. Sci., Fukuyama Univ.
We have studied about the induction of cyclooxygenase
(COX) 2 in the rat dorsal root ganglia (DRG) which may be
involved in the inflammation induced hyperalgesia around
the primary afferent neurons. In rat primary cultured DRG
cells, we found the synergistic prostaglandin E production
and COX 2 induction by interleukin 1β and bradykinin. How-
ever, it remains unclear which cells are responsible for these
phenomena. Immunocytochemical studies show that most of
COX 2 positive cells could be merged with non neuronal
cells stained by the anti S100 protein antibody. Thus, we
used the primary cultured satellite cell rich preparation
from the rat DRG. When the cultured satellite cells were
treated with proinflammatory mediators, COX 2 and induc-
ible nitric oxide synthase (iNOS) were induced by the p38
MAPK dependent mechanisms in a time and dose depend-
ent manner. These results show that satellite cells are re-
sponsible for the induction of COX 2 and iNOS by the proin-
flammatory mediators, suggesting that these cells are in-
volved in the periganglionic inflammation in the DRG.
2-P-47 Eluxadoline as a potential
ligand targeting μ δ opioid receptor
heteromers
Wakako Fujita 1, Ivone Gomes 2, Lakshmi Devi 2
1Dept. Front. Life Sci., Nagasaki Univ. Grad. Sch. Biomed. Sci., 2Dept. Pharmacol.
Syst. Ther. Ichan Sch. Med. Mt. Sinai.
Eluxadoline, an orally active mixed μ opioid receptor (μOR)
agonist δ opioid receptor (δOR) antagonist has been devel-
oped for the treatment of diarrhea predominant irritable
bowel syndrome. When compared to loperamide, which is
used to treat nonspecific diarrhea, the effects of eluxadoline
on GI transit occur over a wider dosage range. However, the
mechanisms of action of eluxadoline are unclear. In this study
we characterized eluxadoline’s ability to activate G protein
and β arrestin mediated signaling via μOR δOR heteromers.
We also examined its ability to reduce castor oil induced diar-
rhea in wild type (WT) mice and compared it to animals lack-
ing δOR (δOR KO). We find that eluxadoline dose de-
pendently activates G protein and β arrestin mediated sig-
naling in cells expressing μOR δOR heteromers. Further-
more, the eluxadoline induced signaling is substantially
blocked by μOR δOR heteromer selective antibody. Finally,
when examined for eluxadoline’s effect on castor oil induced
model of diarrhea, we find that it is more efficient in blocking
diarrhea in WT mice as compared to δOR KO. Taken to-
gether these results indicate that eluxadoline’s effects are
mediated through the μOR δOR heteromer and δOR plays a
critical role in this process.S202-P-46 Electrophysiological
characteristics ofTRPV1 mediated
responses inTRPA1 positive neurons in
dorsal root ganglion
Takayoshi Masuoka 1, Makiko Kudo 1,
Takaharu Ishibashi 1,2, Matomo Nishio 1
1Dept. Pharmacol., Kanazawa Med. Univ. Sch. Med., 2 Pharmacol., Kanazawa
Med. Univ. Sch. Nurs.
The transient receptor potential V1 (TRPV1) channel is
highly expressed in a specific subset of nociceptive sensory
neurons contributing to the reception of pain information. Al-
though some TRPV1 positive neurons also express TRP
channel A1 (TRPA1), the physiological significance of this is
not well understood. In this study, we clarified the difference
in TRPV1 mediated responses between TRPA1 positive and
negative cultured mouse dorsal root ganglion neurons using
whole cell recording. TRPV1 and TRPA1 responses were in-
duced by 1 μM capsaicin, a TRPV1 agonist, and 500 μM allyl
isothiocyanate, a TRPA1 agonist, respectively. Capsaicin per-
fusion caused a large inward current in TRPA1 negative
neurons at 70 mV (current density ; 20.8±3.8 pA/pF, time
constant of decay ; 13.1±1.1 s). Capsaicin induced currents
in TRPA1 positive neurons showed a smaller current den-
sity (12.9±3.0 pA/pF) with a larger time constant of decay
(26.0±5.1 s). In the current clamp recording, duration of the
capsaicin induced depolarization was significantly longer in
TRPA1 positive neurons. These results indicate that TRPA
1 expressing sensory neurons display different kinetics of
TRPV1 mediated responses compared with neurons without
TRPA1.
2-P-48 Mechanism for generating
tissue wide synchronization of Ca2+
oscillations induced by acetylcholine in
rat salivary gland
Akihiro Nezu 1, Takao Morita 1, Hisayoshi Ishii 2,
Takeharu Nagai 3, Akihiko Tanimura 1
1Dept. Pharmacol., Sch. of Dent., Health Sci. Univ of Hokkaido, 2Dept. Physiol.,
Sch. Dent., Health Sci. Univ. Hokkaido, 3 Inst. Sci., Ind. Res., Osaka Univ.
To examine the effect of sialogogues on Ca2+ responses in sali-
vary gland in vivo , we monitored acetylcholine (ACh) in-
duced Ca2+ dynamics in rat submandibular gland (SMG) using
the intravital Ca2+ imaging. An intravenous infusion of ACh
increased intracellular Ca2+ concentration throughout the
SMG in a dose dependent manner (3 36×10 8 mol/min). We
found that low doses of ACh induced Ca2+ oscillations with tis-
sue wide synchronization. These Ca2+ oscillations were com-
pletely blocked by atropine, but not by hexamethonium or
prazosin. These results exclude the possible involvement of
nicotinic effect of ACh on a sympathetic ganglion. Monitoring
of blood flow (BF) in SMG using the laser speckle imaging
flowmeter demonstrated that the ACh induced changes in
BF were synchronized with Ca2+ oscillations. Preadministra-
tion of Ca2+ channel blockers strongly reduced the frequency
of ACh induced Ca2+ oscillations and synchronized fluctua-
tion of BF changes. Furthermore, ACh induced oscillations
of Ca2+ and BF were reduced by Irbesartan or Seratrodast.
These results suggest that the vasoconstriction via an-
giotensin II and thromboxane A2 receptors plays important
role for the ACh induced tissue wide Ca2+ oscillations in
SMG.1
2-P-49 NO dilates retinal arterioles
through COX 1/PGI2/IP receptor
signaling mechanisms in rats in vivo
Asami Mori 1, Ryo Namekawa 1, Masami Hasebe 1,
Maki Saito 2, Hiroko Ushikubo 1, Kenji Sakamoto 1,
Tsutomu Nakahara 1, Kunio Ishii 1
1Dept. Mol. Pharmacol., Kitasato Univ. Sch. Pharm. Sci., 2Dept. Mol. Cell.
Pharmacol., Iwate Med. Univ. Sch. Pharm. Sci.
In rat retinal arterioles, the cyclooxygenase (COX) 1/cAMP
mediated pathway contributes to the vasodilator effects of ni-
tric oxide (NO), although the specific prostanoid involved re-
mains to be elucidated. In the present study, we investigated
the role of prostaglandin (PG) I2 and its receptor (IP receptor)
system in NO induced vasodilation of rat retinal arterioles in
vivo. The NO donor NOR3 increased the diameter of retinal
arterioles but decreased systemic blood pressure in a dose
dependent manner. Treatment of rats with the non selective
COX inhibitor, markedly attenuated the retinal vasodilator,
but not depressor responses to NOR3. The IP receptor an-
tagonist and the PGI2 synthase inhibitor, both showed similar
preventive effects against the NOR3 induced retinal vasodi-
lator response. NOR3 enhanced the release of PGI2 from cul-
tured human retinal microvascular endothelial cells and the
NOR3 induced PGI2 release was almost completely abolished
by the COX 1 inhibitor, but not by the COX 2 inhibitor. How-
ever, NOR3 did not increase the release of PGI2 from human
intestinal microvascular endothelial cells. These results sug-
gest that NO exerts its dilatory effect via COX 1/PGI2/IP re-
ceptor signaling mechanisms in the retinal vasculature.
2-P-51 Relationship between
endothelial function and
norepinephrine induced contraction in
femoral arteries from SHR
Maika Iguchi, Takayuki Matsumoto, Shun Watanabe,
Makoto Ando, Kosuke Yamada, Tsuyuki Adachi,
Mirai Oda, Yasuko Kimoto, Junya Takagi,
Kaho Matsubara, Yuzuha Noishiki, Hikaru Higa,
Kumiko Taguchi, Tsuneo Kobayashi
Dept. Physiol. and Morphol., Inst. Med. Chem., Hoshi Univ.
Although some reports suggested that altered vascular func-
tion was seen in femoral artery (FA), which is susceptible to
peripheral arterial disease, in hypertension, detailed mecha-
nisms remain unclear. Here, we investigated the relationship
between endothelial function and norepinephrine (NE) in-
duced contraction in FA from spontaneously hypertensive rats
(SHR). In SHR FA [vs. Wistar Kyoto (WKY) rats], acetyl-
choline induced relaxation was reduced and components of en-
dothelium derived factors were altered including increased
cyclooxygenase (COX) derived constrictor prostanoids, re-
duced endothelium derived hyperpolarizing factor (EDHF),
and preserved nitric oxide (NO) mediated relaxation. On the
other hand, NE induced contraction was increased in SHR FA.
These contractions were enhanced by endothelial denudation
and by NO synthase inhibition and further increased by block-
ade of EDHF, and these modulative effects were greater in
WKY (vs. SHR). In contrast, NE induced contraction was re-
duced by COX inhibition. Together, NE induced constriction
in FA is modulated by the endothelium and the increased con-
traction in SHR results from defective EDHF and increased
COX derived prostanoid modulation.S22-P-50 The effects of glucagon like
peptide 2 on peripheral blood vessels
Yayoi Tsuneoka, Tsubasa Nishimura,
Ryotaro Masubuchi, Jun Ichiro Oka
Lab. Pharmacol., Fac. Pharmaceutical Sci., Tokyo Univ. Sci.
Glucagon like peptide 2 (GLP 2), the proglucagon derived
peptide produced by the subset of gut epithelial cells, plays
several physiological roles such as gut epithelial growth and
blood flow increase. We previously reported that GLP 2
showed hypotensive effects by the intravenous administra-
tion. We measured contractile forces and perfusion pressures
of arteries of rat to clarify whether GLP 2 may be involved
in cardiovascular modulation. GLP 2 induced contraction and
relaxation to mesenteric artery and coronary artery but not
in thoracic aorta, which was suppressed by several antago-
nists of the autonomic nervous system including phentola-
mine and hexamethonium and an inhibitor of nitric oxide syn-
thase. These results suggest that GLP 2 modulates tone of
blood vessel indirectly by releasing several neurotransmit-
ters such as noradrenaline and NO.
2-P-52 An FABP4 inhibitor
suppresses inflammatory responses of
vascular smooth muscle cells
Yuta Okamura, Akihiro Sekiguchi,
Yuzaburo Sakamoto, Tomoko Kodama,
Kyosuke Kazama, Muneyoshi Okada,
Hideyuki Yamawaki
Lab. Vet Pharmacol., Kitasato Univ. Sch. Vet. Med.
FABP4 may be involved not only in insulin resistance but
also in increased blood pressure (BP). We previously found
that FABP4 acutely caused BP elevation via increasing vas-
cular resistance.The aim of this study was to clarify the ef-
fects of an FABP4 inhibitor, BMS309403 on TNF α induced
inflammatory responses in vascular smooth muscle cells
(SMCs) and systolic BP (SBP) of SHR. BMS309403 was pre
treated before stimulation with TNF α in SMCs. After BMS
309403 was intraperitoneally administered to SHR for 7
weeks, BP and reactivity of isolated mesenteric artery were
examined. BMS309403 inhibited NF κ B signal, VCAM 1
protein expression, MCP 1 mRNA expression and monocyte
adhesion induced by TNF α. FABP4 protein was not ex-
pressed in SMCs. BMS309403 did not affect the BP and reac-
tivity of mesenteric artery from SHR. In summary, an FABP
4 inhibitor suppresses the TNF α induced inflammation in-
dependently of FABP4. We should further examine the ef-
fects of higher concentration of BMS309403 on BP of SHR.02
2-P-53 Angiotensin II is a risk factor
for vasospasm after coronary artery
bypass grafting in patients with
diabetes mellitus, but not in patients
without diabetes mellitus
Tatsuo Shiba 1, Shuji Gamoh 1,
Naoko Tanaka Totoribe 2, Atsuko Yokota 3,
Masachika Kuwabara 4, Hiroaki Hisa 5,
Ryuichi Yamamoto 1
1 First Dept. Pharmacol., Grad. Sch. Clin. Pharm., Kyushu Univ. Health Welfare,
2Dept. Biopharmaceutics, Grad. Sch. Clin. Pharm., Kyushu Univ. Health Welfare,
3Dept. Cardiovasc. Surg. Miyazaki Pref. Nobeoka Hospital, 4 Kuwabara Clinic,
5 Second Dept. Pharmacol., Grad. Sch. Clin. Pharm., Kyushu Univ. Health Welfare
Diabetes mellitus (DM) is an important risk factor for adverse out-
comes after coronary artery bypass grafting (CABG). To elucidate
whether angiotensin II (AngII), as well as 5 hydroxytriptamine (5
HT), is a risk factor for vasospasm after CABG, we evaluated the con-
striction reactivity to AngII or 5 HT in isolated human saphenous
vein (SV) harvested from patients with and without DM. The vessel
was cut into 2 mm rings, and endothelium was removed. Thereafter,
these rings were stretched progressively to the optimal tension. Cu-
mulative concentration response curves to AngII or 5 HT over con-
centration ranges of 1 nM to 10 μM were observed. Angll or 5 HT
induced vasoconstrictions were significantly greater in the DM group
than in the non DM group. In non DM group, Angll induced vasocon-
striction was markedly lower than 5 HT induced vasoconstriction. In
addition, the fold changes of vasoconstriction elicited by Angll in DM
group to non DM group were significantly greater than those of vaso-
constriction elicited by 5 HT. These results revealed for the first
time AngII, as well as 5 HT, is a potent inducer of SV vasospasm in
patients with DM, but not in patients without DM.
2-P-55 Aging does not affect soluble
guanylate cyclase redox state in mouse
aorta
Masashi Tawa, Takashi Shimosato, Hirotaka Iwasaki,
Takeshi Imamura, Tomio Okamura
Dept. Pharmacol., Shiga Univ. Med. Sci.
The redox state of soluble guanylate cyclase (sGC), a determi-
nant factor for nitric oxide (NO) bioavailability, is altered un-
der certain stress conditions. The present study investigated
whether aging has an impact on this redox state using two
different types of compounds, the sGC stimulator BAY 41
2272 and the sGC activator BAY 60 2770. Plasma thiobarbitu-
ric acid reactive substances (TBARS) levels were markedly
higher in aged (19 20 month old) mice than in young (2 3
month old) mice, whereas superoxide levels in endothelium
denuded aortas were not different between these groups. The
relaxant response of endothelium denuded aortas to either
BAY 41 2272 or BAY 60 2770 was identical in aged and
young mice. In addition, the vascular cGMP production
stimulated with BAY 41 2272 or BAY 60 2770 in aged mice
was the same level as that in young mice. These findings sug-
gest that aging does not affect vascular sGC redox equilib-
rium.S202-P-54 Exposure of high insulin
causes the augmentation of 5 HT
mediated contraction in rat carotid
artery via PDK1 activation
Shun Watanabe, Takayuki Matsumoto, Mirai Oda,
Junya Takagi, Tsuyuki Adachi, Makoto Ando,
Maika Iguchi, Mako Nagata, Mari Takahashi,
Miki Takeuchi, Miki Majima, Haruka Sashikubi,
Jun Nomoto, Satomi Hotozuka, Akiyo Suwa,
Kumiko Taguchi, Tsuneo Kobayashi
Dept. Physiol. and Morphol., Inst. Med. Chem., Hoshi Univ.
Although we previously found that 5 hydroxytryptamine
(serotonin, 5 HT) induced contraction was augmented in ca-
rotid arteries of Type 2 diabetic rat, causal factors of such
augmentation remain unclear. The purpose of present study
was to investigate whether high insulin would augment 5
HT induced contraction in rat carotid arteries and involve
3 phosphoinositide dependent protein kinase 1 (PDK1), one
of important molecules of insulin mediated signaling. 5 HT
induced contraction was increased in insulin treated carotid
arteries (100 nM for 22 24 hours) (vs. vehicle treatment).
The insulin mediated amplified 5 HT induced contractions
were suppressed by inhibitors of IR, PI3K, and PDK1. More-
over, phosphorylated forms of PDK1 and MYPT1 were in-
creased in insulin cultured arteries. Furthermore, 5 HT in-
duced contraction was augmented by treated with PDK1 acti-
vator. These results suggest that insulin mediated enhance-
ment of 5 HT induced vasoconstriction is attributable to IR/
PI3K/PDK1 activation.
2-P-56 Vascular function and
expression of cPLA2/COX in renal
arteries from type 2 diabetic rats at
young and aged stages
Makoto Ando, Takayuki Matsumoto, Shun Watanabe,
Kosuke Yamada, Maika Iguchi, Kumiko Taguchi,
Tsuneo Kobayashi
Dept. Physiol. and Morphol., Inst. Med. Chem., Hoshi Univ.
To study time course relationship between vascular func-
tions and cytosolic phospholipase A2 (cPLA2)/cyclooxygenase
(COX) expressions in type 2 diabetes, we investigated the vas-
cular function and their protein expressions in renal arteries
(RA) from type 2 diabetic Otsuka Long Evans Tokushima
fatty (OLETF) rats at young (4 months old) and aged (18
months old) stages. In RA of aged OLETF (vs. young
OLETF), we found : 1) increased contractions to uridine
adenosine tetraphosphate, a novel endothelium derived con-
tracting factor, and phenylephrine, 2) decreased relaxation
and increased contraction induced by acetylcholine at lower
and higher concentrations, respectively, and 3) increased
COX 1 expression. In aged rats, the expressions of COX 1,
COX 2, and cPLA2 were increased in RA from OLETF rats
[vs. age matched Long Evans Tokushima Otsuka (LETO)
rats]. These results suggest that a long term duration of dia-
betes may be important for the development of vascular dys-
function and these alterations may be associated with COXs
and/or cPLA2 expressions. The regulation of cPLA2/COX
signaling pathway may be important against the development
of diabetes associated vascular dysfunction.3
2-P-57 Possible functional couplings
between β adrenoceptors (β ADR) and
K+ channels in rat thoracic aortic smooth
muscle (TASM)
Shunsuke Shiina, Eri Hashimoto, Keisuke Obara,
Daisuke Chino, Yoshio Tanaka
Dept. Chem. Pharmacol., Toho Univ. Sch. Pharmaceu. Sci.
In previous studies, we have shown that predominant β ADR
subtypes involved in the relaxant response of rat TASM to
isoprenaline (ISO) are β2 and β3. Since K+ channels are sug-
gested to play important roles in β ADR mediated relaxa-
tions in non vascular types of SM, the present study was car-
ried out to pharmacologically identify the K+ channel species
that are responsible for β2 and β3 mediated relaxations in rat
TASM. Endothelium denuded helical strips of rat TA were
contracted with phenylephrine (Phe) and the effects of K+
channel inhibitors were examined against the relaxations to
various β ADR stimulants. Tetraethylammonium (TEA, 2×
10 3 M) and glibenclamide (10 5 M) did not affect ISO induced
relaxations both in the absence and presence of propranolol
(Prop, 10 7 M). On the other hand, 4 aminopyridine (4 AP, 3×
10 3 M) significantly suppressed ISO induced relaxations in
the absence of Prop, and ISO and CGP 12177A induced re-
laxations in the presence of Prop. These findings suggest that
roles for Kv channels but not those for MaxiK and KATP chan-
nels are significant in the relaxation of rat TASM mediated
through both β2 and β3 ADRs.
2-P-60 Impact of iron on
erythropoietin expression
Keisuke Oshima 1,2, Yasumasa Ikeda 1,
Yuya Horinouchi 1,3, Yuki Izawa Ishizawa 1,
Yoshitaka Kihira 1, Keisuke Ishizawa 3,4,
Koichiro Tsuchiya 5, Toshiaki Tamaki 1
1Dept. Pharmacol, Inst. Biomed. Sci., Tokushima Univ. Grad. Sch., 2Dept. Stud.
Lab., Sch. Med., Tokushima Univ., 3Dept. Pharm., Tokushima Univ. Hosp., 4Dept.
Clin. Pharm., Inst. Biomed. Sci., Tokushima Univ. Grad. Sch., 5Dept. Med.
Pharmacol., Inst. Biomed. Sci., Tokushima Univ. Grad. Sch.
Background : Anemia is often seen during the course of
chronic kidney disease (CKD). Iron supplementation, as well
as erythropoiesis stimulating agents, was usually required to
treat renal anemia. Meanwhile, intravenous iron administra-
tion causes various tissue damages through oxidative stress
production. However, it has remained unclear whether iron
impinges on remnant renal function including erythropoietin
(EPO) in CKD.Methods and Results : In mice fibrotic kidney
induced by unilateral ureter obstruction (UUO), renal iron
content was elevated and EPO gene expression was reduced.
Similarly, EPO gene was suppressed in mice with iron treat-
ment. Hypoxia inducible factor 2 α (HIF 2α) expression was
also decreased in kidney of mice with UUO or iron treatment.
In in vitro studies using HepG2 cells, iron treatment dimin-
ished EPO expression, as well as HIF 2 α expression. Iron
stimulation also prevented CoCl2 induced EPO gene incre-
ment. Coinstantaneously, iron load was shown to augment oxi-
dative stress production. Iron induced decrement of EPO
and HIF 2α expression was inhibited by an anti oxidant
agent treatment. Conclusion : Iron treatment directly sup-
presses EPO gene expression through HIF 2α inhibition via
oxidative stress production.S22-P-58 Activation of L type Ca2+
channels by platelet derived growth
factor in a rat aortic smooth muscle cell
line
Xiaoguang Guo, Toshihide Kashihara,
Fumihide Tojyo, Tsutomu Nakada, Mitsuhiko Yamada
Dept. Mol. Pharmacol., Shinshu Univ. Sch. Med.
In atherosclerosis, platelet derived growth factor (PDGF) in-
duces abnormal vasoconstriction, but its mechanism remains
unclear. Calcium influx through L type Ca2+ channels (LTCC)
plays a critical role in contraction of vascular smooth muscle
cells (VSMC). Here, we have examined whether the chronic
exposure of VSMC to PDGF increased LTCC activity in a rat
aortic smooth muscle cell line, A7r5. A7r5 cells were stimu-
lated with vehicle or PDGF BB (10 ng/ml) for 24 hours. Intra-
cellular Ca2+ concentration ([Ca2+]i) was measured with fluo 4,
and LTCC currents were measured with the patch clamp
method. Extracellular 60 mM K+ solution increased [Ca2+]i sig-
nificantly more strongly in PDGF treated than control cells.
This effect was inhibited by a Src/Abl inhibitor, bosutinib (2
μM) but not a protein kinase C inhibitor, Go6983 (0.5 μM). As
assessed with immunoblot, PDGF did not alter α 1c subunit ex-
pression ; however, it significantly increased LTCC current
amplitude by ~1.5 fold between 30 and +50 mV. This effect
of PDGF on LTCC currents was again completely inhibited
by bosutinib. Thus, it is likely that PDGF causes functional
upregulation of LTCC, which may contribute to abnormal
vasoconstriction in atherosclerosis.
2-P-61 Effects of agmatine against
radiocontrast induced nephropathy in
rabbit
Takahiro Sugiura, Yasuhiro Ohshiba, Eiji Matsui,
Takahito Imaizumi, Yukiko Kawasaki, Tohru Toyoshi
Nihon Bioresearch Inc.
Renal dysfunction secondary to radiocontrast administration
remains prevalent and debilitating. Radiocontrast induced
nephropathy is a common clinical problem for which there is
no effective therapy. Rat administrated radiocontrast only
don’t induce nephropathy. Meanwhile, rat administrated ra-
diocontrast, indomethacin, and L NAME induce nephropa-
thy. Agmatine, improvement effect of which is expected for a
renal damage, did not ameliorate radiocontrast induced
nephropathy in rats. In the current study, we administrated
radiocontrast only into renal artery of the rabbit, and we ex-
amined the preventive effects of agmatine against radiocon-
trast induced nephropathy in rabbit. Result indicates that
rabbit administrated radiocontrast into renal artery induce
nephropathy, and agmatine significantly ameliorated radio-
contrast induced renal dysfunction, such as increases in
blood urea nitrogen and plasma creatinine levels.04
2-P-62 Effect of allopurinol and
febuxostat for urinary oxypurine
excretion of Urat1 Uox double knockout
mice
Makoto Hosoyamada 1, Naoko Tomioka Hara 1,
Chinatsu Kobayashi 1, Yu Tsurumi 2, Yuko Sekine 2
1Dept. Human Physiol. Pathol, Fac. Pharma Sci. Teikyo Univ., 2Dept. Practical
Pharmacol, Fac. Pharmaceutical Sci., Chiba Univ.
Urinary uric acid excretion of Urat1 Uox double knockout
(DKO) mice is about 30 times higher than that of renal hy-
pouricemia patient. Even with the high dose of allopurinol, a
xanthine dehydrogenase (XDH) inhibitor, it can’t be reached
to the level of patients. The aim of study attempted to de-
crease of urinary uric acid excretion of DKO mice using fe-
buxostat, a non purine type XDH inhibitor. DKO mice were
fed for one week with feed containing allopurinol or fe-
buxostat. Plasma and urinary concentrations of oxypurine
(hypoxanthine, xanthine and uric acid) and creatinine were
determined by HPLC. It was no difference in plasma uric
acid levels between the administration of febuxostat and al-
lopurinol. Although febuxostat showed a stronger inhibition
of urinary uric acid excretion at low doses, the inhibitory ef-
fect at high doses was comparable to that of allopurinol. Al-
lopurinol reduced urinary excretion of oxypurines, however,
febuxostat unchanged them. Phophoribosyl pyrophosphate
(PRPP), the substrate of purine de novo synthesis, seems to
be consumed by the degrading of allopurinol. In order to use
the DKO mice as purine metabolic model of the human, it
must be considered not to inhibit XDH but to inhibit purine
de novo synthesis.
2-P-64 Effects of norepinephrine
and/or glibenclamide on
underperfusion reperfusion injuries in
kidney isolated from normal and
diabetic rats
Hiroaki Furugen 1, Makie Higuchi 2
1Div. Basic Nursing, Kyushu Univ. of Nurs.＆ S. W., 2Div. Phamacol., Kyushu
Univ. of Nurs.＆ S. W.
Previous studies have shown diabetic (DM) hearts to be more
susceptible than non DM hearts to underperfusion. Norepi-
nephrine (NE) exacerbated this effect, particularly in DM
hearts, and Glibenclamide (Glyb) accelerated the harmful ef-
fects. The aim of this study is to clarify whether injuries and
exacerbation can be caused equally in the STZ induced DM
rat kidneys. 1)The urine flow (UF) during normal perfusion,
the decrease during underperfusion and the renal perfusion
pressure (RPP) during reperfusion were greater, and the UF
recovery rate was worse in DM than in non DM kidneys. 2)
The RPP was increased by NE 10 7M markedly in DM, how-
ever, the UF recovery rate remained uninfluenced. 3)The ef-
fect of Glyb 10 6M on under and reperfusion injuries with NE
was not seen in the DM. RPP during reperfusion increased in
the non DM. These results show DM kidneys to be more sus-
ceptible to under and reperfusion injuries. It was suggested
that the RPP raised by the renal vascular smooth muscle con-
stricted by NE and Glyb does not seem to influence the
change in the UF caused by under and reperfusion injuries.
Protection of underperfusion injuries by the KATP channel
opening in DM kidneys proved to be unlikely.S202-P-63 Functional analysis of renal
Na+/Ca2+ exchangers using several
genetically altered mice
Hideaki Tagashira 1, Satomi Kita 1, Yuji Arai 2,
Takahiro Iwamoto 1
1Dept. Pharmacol., Fukuoka Univ. Sch. Med, 2Dept. Bioscience and Genetics,
National Cerebral and Cardiovascular Center
The kidney regulates the maintenance of body fluid and elec-
trolyte balance. The distal part of the nephron, primarily in
the distal convoluted tubule and connecting segment, plays an
important role in the final tuning of electrolyte excretion by
various ion transporters. Na+/Ca2+ exchanger (NCX) is a bidi-
rectional transporter that is controlled by membrane poten-
tial and transmembrane gradients of Na+ and Ca2+. The mam-
malian NCX forms a multigene family encompassing three
isoforms, such as NCX1, NCX2, and NCX3. We recently found
that NCX2, as well as NCX1, is expressed in the basolateral
membrane of the distal nephron. Although NCX is thought to
contribute to the reabsorption of Ca2+, the functional signifi-
cance of the existence of different NCX isoforms in the kid-
ney is not entirely understood. To determine the roles of
NCX isoforms in urine formation and electrolyte excretion,
we used renal NCX1 and NCX2 transgenic mice, as well as
NCX1 and NCX2 heterozygote knockout mice. In addition,
isoform selective NCX inhibitors are very useful for analyz-
ing the physiological roles of NCX isoforms. In this study, we
show the experimental evidence for functional significance of
NCX isoforms in Ca2+ reabsorption of the kidney.
2-P-65 The distribution of trace
metals in diabetic nephropathy model
rats
Hikari Fukuyama, Makoto Ohigashi, Hiroe Toba,
Miyuki Kobara, Tetsuo Nakata
Dept. Clinical Pharmacol., Kyoto Pharmaceutical Univ.
<Bacground>Diabetic nephropathy is the most major cause
leading to dialysis treatment. Recent studies found the abnor-
mality in distribution of trace metals in patients with end
stage renal disease, and suggested that the imbalance of Zn is
associated with diabetes, however, the distribution of trace
metals have not been clarified in detail. Therefore, we stud-
ied the distribution of trace metals in various organs using
streptozotocin (STZ) induced type 1 diabetic model rats.<
Methods and Results>Uninephrectomized rats (200g) were
divided to 2 groups ; Control (Cont), and STZ (55 mg/kg, i.v.).
Compared to Cont, fasting blood glucose level and urinary
protein excretion in STZ was markedly higher, and e GFR in
STZ decreased. To determine the distributions of Mn, Fe, Cu
and Zn, we measured the concentrations of them in each
group using ICP MS. Zn excretion in urine and feces and Cu
excretion in urine significantly elevated in STZ compared to
Cont. In kidney, Zn and Cu levels in STZ group were highly
increased. Furthermore, the expressions of zinc tranceport-
ers, Zip5 and ZnT1, in STZ were significantly declined.<Con-
clusion>Zn excretion is increased in STZ induced diabetic
nephropathy, and the imbalance of Zn may be related to the
expression of zinc transporters.5
2-P-66 Molecular Basis of Kir1.1
Channel Block
Kazuharu Furutani 1, Kenichiro Handa 1,
Yoichi Murakami 2,3, Kengo Kinoshita 2,
Yoshihisa Kurachi 1
1Dept. Pharmacol., Osaka Univ. Grad. Sch. Med., 2Dept. Appl. Info. Sci., Tohoku
Univ. Grad. Sch. Info. Sci., 3 CDDR, NIBIOHN
The limited pharmacological study in inwardly rectifying po-
tassium (Kir) channels has slowed efforts to explore their
physiology and druggability. VU590 and VU591 are the first
small molecules that can potently inhibit Kir1.1 channel, but
not Kir2.1 or Kir4.1 channel. In this study, we carried out
electrophysiological analyses and molecular dynamics simu-
lation to explore the molecular basis of drug channel interac-
tions required for selective Kir1.1 channel inhibition. Firstly,
the effects of VU590 and VU591 on chimeric and site directed
mutants of Kir1.1 expressed in Xenopus oocytes were exam-
ined using the two electrode voltage clamp technique. Two
residues, Val140 and Asn171, were indispensable for the inhi-
bition of the current. The closed and open conformation mod-
els of the Kir1.1 pore suggested that both residues faced the
central cavity. Docking simulation showed that a drug used
Val140, Asn171, and other pore lining residues for interac-
tion with Kir1.1. Mutations of the corresponding residues in
Kir4.1 affect the susceptibilities of the channels to the drugs.
These results indicate that VU590 and VU591 interact with
Kir1.1 channel pore residues, which may account for their se-
lective inhibitory action on Kir1.1 channel.
2-P-68 Progressive role of vascular
endothelialTRPV4 in colonic
inflammation in dextran sulfate sodium
induced murine colitis
Ken Inoue 1, Kenjiro Matsumoto 1, Daichi Utsumi 1,
Kunitoshi Uchida 2, Makoto Tominaga 2,
Kikuko Amagase 1, Shinichi Kato 1
1Dept. Pharmacol. Exp Ther., Kyoto Pharm.Sci., 2Div. Cell Sig., Inst. Integr.
Biosci.
TRPV4 is a nonselective cation channel, and involved in
physical sensing in various types of tissues. TRPV4 is ex-
pressed in epithelial cells, sensory neurons and vascular en-
dothelial cells in various organs. In gastrointestinal tracts,
the activation of TRPV4 in epithelial cells is known to in-
crease intracellular calcium and promotes colitis. The pre-
sent study investigated the alteration of TRPV4 expression
in the colonic vascular endothelial cells during dextran sul-
fate sodium (DSS) induced colitis. TRPV4 immunoreactivi-
ties were detected mostly in epithelial cells of normal colons.
DSS treatment increased TRPV4 expression in vascular en-
dothelial cells of mucosa and submucosal layer that were colo-
calized with CD31. TRPV4 knockout (KO) mice exhibited re-
duced while repeated administration of TRPV4 agonist GSK
1016790A exacerbated the severity of DSS induced colitis. In-
creased vascular permeability was observed following GSK
1016790A administration during colitis. TRPV4 KO mice sig-
nificantly reduced DSS induced vascular leakage in the co-
lon. These findings indicate that the alteration of TRPV4 in
vascular endothelial cells contribute to progression of colonic
inflammation via increasing vascular permeability.S22-P-67 Role of enterobacteria in the
occurrence of intestinal mucositis during
cancer chemotherapy in mice
Yuki Haruyama, Toshiaki Nishi, Kanako Tsuji,
Kenjiro Matsumoto, Kikuko Amagase, Shinichi Kato
Dept. Pharm. Exp. Ther., Kyoto Pharm. Univ.
Cancer chemotherapy frequently causes intestinal mucositis
accompanied by severe diarrhea. Several pathogenic ele-
ments such as hypoproliferation, apoptosis, inflammation, and
enterobacteria are considered to be involved in the patho-
genesis of the intestinal mucositis. The present study investi-
gated the role of enterobacteria in the pathogenesis of 5 FU
induced intestinal mucositis in mice. Daily administration of
5 FU twice daily for 6 days caused severe intestinal mucosi-
tis. The severity of intestinal mucositis was significantly re-
duced by daily administration ampicillin, a broad spectrum
antibiotic, and aztreonam, a selectively active antibiotic
against Gram negative. These antibiotics also significantly
reduced the up regulation of inflammatory cytokine and in-
crease in MPO activity on day 6 following the onset of 5 FU
treatment. In contrast, the induction of apoptosis in intestinal
crypts 24 h after the first administration of 5 FU was not af-
fected by these antibiotics. These findings suggest the patho-
genic role of Gram negative enterobacteria in 5 FU induced
intestinal mucositis. Enterobacteria may induce secondary in-
flammation after epithelial barrier disruption caused by
apoptosis and hypoproliferation during 5 FU treatment.
2-P-69 Methotrexate accelerates
substance P dynamics in rat ileum
Yuho Takano 1, Takuji Machida 1, Maiko Machida 2,
Kenji Iizuka 1, Masahiko Hirafuji 1
1Dept. Pharmacol. Sci., Sch. Pharm. Sci., Health Sci. Univ. of Hokkaido, 2Div.
Pharmacother., Hokkaido Pharmaceut. Univ. Sch. Pharm
Cancer chemotherapy induced nausea and vomiting is classi-
fied into acute and delayed emesis. To clarify the role of pe-
ripheral substance P in the chemotherapy induced emesis,
we investigated the hyperplasia of enterochromaffin (EC)
cells and substance P dynamics in rat ileum after administra-
tion of methotrexate (MTX). Increased number of EC cells
expressing both tryptophan hydroxylase and substance P was
found in rat ileum at acute phase (24 hr) and delayed phase
(96 hr) after a single administration of MTX (50 mg/kg, i.p.).
Most of the cells were found in the crypt at the acute phase,
while they were found in epithelial cell lines of villus at the
delayed phase. The mRNA expression of preprotachykinin
A, a precursor protein of substance P, was significantly in-
creased by MTX administration at the acute, but not the de-
layed, phase. However, the decreased concentration of sub-
stance P was found in plasma at both acute and delayed phase
by MTX administration. The present study demonstrated
that MTX caused a transient stimulation in differentiation of
EC cells and substance P expression in rat intestinal mucosa
in the early phase after administration, which was not re-
flected in the plasma concentration of substance P.06
2-P-70 Cholinergic contraction
mediated via M2 subtype of muscarinic
receptors is predominant in the mouse
colonic circular muscles.
Kasumi Suzuki 1, Emi Sakuma 1, Hayato Matsuyama 1,
Yasuyuki Tanahashi 2, Hiroshi Nagano 3,
Takio Kitazawa 4, Jurgen Wess 5, Seiichi Komori 1,
Toshihiro Unno 1
1 Lab. Pharmacol., Dept. Vet. Sci., Gifu Univ., 2 Lab. Pharmacol., Fac. Life Sci.,
Kyoto Sangyo Univ., 3Dept. Pathogenetic Vet. Sci., UGSVS, Gifu Univ., 4 Lab.
Pharmacol., Dept. Vet. Sci., Rakuno Gakuen Univ., 5 Lab. Biorganic Chem.,
NIDDKD
To characterize the functional profile of muscarinic receptor
subtypes in the cholinergic contractions, isometric contractile
responses to electrical field stimulation (EFS) or carbachol (CCh)
were studied in isolated colonic circular muscle strips from
wild type (WT), M2 subtype knockout (KO) or M3 KO mice. EFS
at 1 50 Hz frequency dependently evoked a cholinergic contrac-
tion in WT preparations. In M2 KO preparations, however, the
amplitude of cholinergic contraction was markedly smaller than
WT preparations. In M3 KO preparations, the cholinergic con-
traction was also reduced as compared with WT preparations,
but the reduced extent was much smaller than that in M2 KO
preparations. In M2/M3 double KO preparations, EFS did not
evoke any cholinergic contractions. Substantially similar results
were obtained in CCh induced contractions in each KO prepara-
tion. In conclusion, although both M2 and M3 receptors are in-
volved in the cholinergic contractions, the M2 mediated compo-
nent is predominant in mouse colonic circular muscles, being a
contrast to intestinal longitudinal or urinary bladder smooth
muscles where M3 mediated component is predominant.
2-P-72 Healing effects of irsogladine
maleate on an acetic acid induced oral
mucositis model
Mitsutoshi Satoh 1, Mio Akaishi 1, Ayano Imamura 2,
Yayoi Kawano 2, Takehisa Hanawa 2
1Dept. Toxicol. Pharmacol., Meiji Pharmaceut. Univ., 2Dept. Clinic. Pharmaceut.
Sci., Pharmaceut. Sci., Tokyo Univ. of Sci.
[Background] We studied whether irsogladine maleate (IM)
would exert healing effects in an acetic acid induced model
of oral stomatitis in animals either untreated or pretreated
with 5 FU. [Methods] The oral stomatitis model was pre-
pared by anesthetizing male Golden Syrian Hamsters i.p.
with 30 mg/kg pentobarbital. The center of the cheek pouch
was then exteriorized and sandwiched between ring forceps
5 mm in inside diameter, followed by submucosal injection of
25 μL of 10% acetic acid solution through the ring forceps.
[Results] In animals un pretreated with 5 FU, IM at 1.2 mg/
mL was shown to significantly inhibit acetic acid induced
oral stomatitis in comparison with animals that did not re-
ceive IM. The area of oral injury in 5 FU pretreated animals
was significantly greater than that in animals not pretreated
with 5 FU. The recovery time in 5 FU pretreated group was
longer than that in the 5 FU un pretreated group. In 5 FU
pretreated animals, the area of oral injury was significantly
reduced in those that received 4.0 mg/mL IM in comparison
with those that did not receive IM. [Conclusion] The present
findings suggest that IM has healing effects on acetic acid in-
duced oral stomatitis in animals both pretreated and un pre-
treated with 5 FU.S202-P-71 Role ofTRPM2 in visceral pain
and hypersensitivity in rats
Aya Ohtani 1, Kenjiro Matsumoto 1,2,
Kimihito Tashima 2, Kikuko Amagase 1, Syunji Horie 2,
Shinichi Kato 1
1Dept. Pharmacol. Exp Ther., Kyoto Pharm.Sci., 2 Lab Pharamacol, Pharm. Sci.,
Josai.Int.Univ.
TRPM2, which is a thermosensitive and Ca2+ permeable cat-
ion channel, contributes to the pathogenesis of inflammatory
bowel disease, inflammatory and neuropathic pain. The pre-
sent study investigated the expression of TRPM2 channels
and their involvement in visceral sensitivity under normal
and inflammatory conditions in rats. TRPM2 was mainly ex-
pressed in mucosa, around blood vessels in submucosal layer,
and myenteric plexus of the sigmoid colon, and was co local-
ized with the calretinin , NeuN , substance P , and CGRP
immunoreactivities in the myenteric plexus. The majority of
TRPM2 immunoreactive cells were double positive with a
retrograde marker fluorogold in L6/S1 DRG. TRPM2 posi-
tive DRG neurons were partly labeled with A fiber marker
NF200, C fiber marker IB4, substance P, CGRP, and P2X3.
The TRPM2 inhibitor econazole reduced visceromotor re-
sponse to noxious colorectal distention in the normal rats.
The expression of TRPM2 in the mucosa of sigmoid colon
was increased in TNBS induced colitis models. Econazole at-
tenuated the visceral hypersensitivity to the control level. In
conclusion, TRPM2 expressed in intrinsic and spinal pri-
mary afferent neurons contributes to the visceral pain under
normal and visceral hypersensitivity under inflammatory
conditions.
2-P-73 A Japanese Kampo medicine,
Hangeshashinto enhanced the scratch
induced wound healing in human oral
keratinocytes.
Moeko Eto 1, Kanako Miyano 2, Kiyoshi Terawaki 3,
Yuji Omiya 3, Hitomi Nishimura 1,2, Miki Nonaka 2,
Yoshikazu Higami 1, Yasuhito Uezono 2,4,5
1Dept. Mol. Pathol. Metab. Div., Fac. Pharm. Sci., Tokyo Univ. Sci., 2Div. Cancer
Pathophysiol., Natl. Cancer Cent. Res. Inst., 3 Tsumura Res. Lab., Tsumura＆ Co.,
4Div. Support. Care Res., EPOC, Natl. Cancer Cent., 5 Innov. Cent. Support.,
Psychosoc. Care, Natl. Cancer Cent.
Cancer patients who received chemotherapy and radiotherapy
have often a wide range of stomatitis, thus reducing the quality
of life. Recently, the Kampo medicine Hangeshashinto (HST) had
significant effects in the treatment of mucositis in colorectal can-
cer patients treated with anti cancer drugs in a Phase II clinical
study. In addition, we previously reported that HST decreased
the production of interleukin 1β induced prostaglandin E2 (PGE2)
in human oral keratinocytes (HOKs). However, it is not clear the
effects of HST on wound healing functions in oral epithelium.
In the present study, the effects of HST on the scratch induced
migration of HOK were determined using the IncuCyte ZOOMⓇ
live cell imaging. HOKs were seeded onto 96 well image look
plate and scratch wound was created using a 96 well wound-
maker. The cells were then added HST and visually monitored
at every 2 hours and quantified the area occupied HOKs on
scratch surface. As a result, HST (1 300 μg/mL) accelerated mi-
gration of HOKs in a concentration dependent manner. In sto-
matitis, therefore, HST could heal ulcer by enhancing the HOK
migration. Further study is ongoing to elucidate the mechanisms
of the HST induced HOK migration.7
2-P-74 Effects of the topiramate, a
newer antiepileptic drug, on bone
metabolism in rat
Junkichi Kanda 1, Nobuo Izumo 2, Yoshiko Kobayashi 3,
Taketoshi Shimakura 4, Noriaki Yamamoto 4,
Kenji Onodera 5, Hiroyuki Wakabayashi 1
1Dept. Clin. Pharmacother., Niigata Univ. Pharm. Appli. Life. Sci., 2Genar. Health
Medi. Cen. Yokohama Col. Pharm., 3Dept. Rad. Sci., Yokohama Col. Pharm.,
4Niigata Bone Sci. Inst., 5Dept. Clin. Pharmaco.＆ Pharm. Epilep. Hosp. BETHEL
The relationship between the uses of antiepileptic drugs
(AEDs) and the risk of fractures have been reported. While,
there is only limited data concerning the effects of the newer
AEDs (gabapentin, lamotrigine, topiramate, levetiracetam)
on bone metabolism. In this study, we investigated the effects
of newer AED, topiramate on bone metabolism in rat. Male
rats were administrated with topiramate orally every day for
12 weeks. The bones were analyzed using a quantitative com-
puted tomography, and for evaluation of bone strength was
performed the three point bending test. Serum level of os-
teocalcin (OC), a maker of bone formation, and tartrate resis-
tant acid phosphatase 5b (TRAP), a maker of bone resorp-
tion, were evaluated. Administrated of topiramate did not af-
fect both the bone strength properties and BMD. Biochemical
data indicated that the serum level of OC was significantly
decreased, while there were no significantly differences in
the serum level of TRAP in the topiramate treated group
compared with the control. These results suggested that topi-
ramate may act on bone metabolism through the suppression
of bone formation without the effect of bone resorption.
2-P-76 Discovering novel drugs for
modulating osteoclastogenesis
Yoshito Kakihara 1, Juri Nakata 1, Yuki Kiyokawa 2,
Naoyuki Yamashita 2, Yoshihito Shiono 3, Makio Saeki 1
1Div. Dent. Pharmacol., Niigata Univ. Grad. Sch. Med. Dent. Sci., 2Dept. Dent.,
Niigata Univ., 3Dept. Bio. Eng., Facult. Agri., Yamagata Univ.
Bone metabolism is regulated by removal of mineralized bone
by osteoclasts and formation of bone matrix through os-
teoblasts. However, imbalances in bone metabolism result in
metabolic bone diseases such as periodontal disease and osteo-
porosis. To discover therapeutic drugs for such diseases, we
have carried out a screening of chemical compounds which
modulate osteoclast differentiation of RAW264.7 cells in the
presence of RANKL (Receptor Activator of Nuclear factor
KappaB Ligand). We screened SCADS (Screening Committee
of Anticancer Drugs) chemical library composed of about 500
unknown target compounds. After the screen, we determined
22 compounds which significantly enhance or inhibit the os-
teoclastogenesis. Intriguingly, two structurally similar com-
pounds were included in the hit candidates. These are novel
compounds isolated from mangrove endophytic fungus in In-
donesia. Both of the compounds significantly increased osteo-
clast formation more than 2 fold compared to RANKL alone.
We have further analyzed the effect and the functional
mechanism of the compounds in osteoclastogenesis.S22-P-75 Effect of lactoferrin on
osteopenia induced by dexamethasone
Masahiro Toho 1, Nobuo Izumo 1,2, Shinji Kagaya 3,
Yukie Ono 2, Yasuka Kabaya 1, Mika Tonegawa 1,
Maki Tsuji 1,2, Kohsuke Hayamizu 1,2, Makoto Nakano 1,2,
Tatsuo Hoshino 3, Yasuo Watanabe 1,2
1Department of Food Chemistry, Yokohama University of Pharmacy., 2General
Health Medical Center, Yokohama University of Pharmacy., 3NRL Pharma, Inc.
We already reported that lactoferrin (LF) inhibits bone loss
of ovariectomized osteoporotic mice and also that LF en-
hances mineralization of osteoblast like MC3T3 E1 cell. In
this study, we examined whether LF inhibits bone loss of dex-
amethasone (DEX) as a glucocorticoid hormone induced os-
teopenia. The ICR male mice of 8 weeks old were divided
into 4 groups. One group was administered into saline and the
remaining three groups were administered into dexametha-
sone (DEX : 0.5mg/kg) to each group for 4 weeks (6 times/
week). The DEX treated mice were administrated either
with or without LF (30 or 300 mg/kg/day, p.o.). The mice
right femurs were extirpated and measured bone mineral
density (BMD) by Micro CT analysis (Hitachi Aloka), after 4
weeks. Moreover, RNA expression levels of ALP, Osterix,
TRAF6, and NFATc1 were measured in left femurs by Real
time PCR. In the result, the bone loss induced by DEX was
significantly inhibited in the mice administered with LF (300
mg/kg) for 4 weeks. Moreover, LF significantly suppressed
down regulation of ALP and Osterix mRNA expression level
by DEX. These results suggested that LF would be a candi-
date to exert beneficial effects on dexamethasone induced os-
teopenia.
2-P-77 Suppressive effects of LAT1
specificinhibitor on osteoclasts
Keitaro Hayashi 1, Promsuk Jutabha 1, Hitoshi Endou 2,
Naohiko Anzai 1
1Dept. Pharmacol., Dokkyo Med. Univ. Sch. Med., 2 J Pharma Co., Ltd
L type amino acid transporter 1 (LAT1) incorporates essen-
tial amino acids into cells in a Na+ independent manner. LAT
1 is highly expressed in cancer cells and LAT1 specific in-
hibitor has attracted attention for clinical benefit in cancer
therapy because this drug prevents growth of malignant
cells. Although the function of LAT1 has been well studied in
the field of cancer research, little is known about rule of LAT
1 in normal tissues.We characterized LAT1 as an essential
amino acids transporter in osteoclasts. Although only a small
amount of LAT1 expression was observed in human primary
monocytes, maturation of osteoclasts dramatically increased
LAT1 expression, which was mediated by NFAT, a master
regulator of osteoclast development. JPH203, a specific in-
hibitor of LAT1, suppressed amino acid uptake and inhibited
the differentiation into osteoclast.Our study suggests that os-
teoclasts possess the program to reorganize the special trans-
porter which satisfies the increased metabolism to enhance
the incorporation of amino acids during osteoclastgenesis.
Our studies raise the possibility for application of an LAT1
inhibitor as a new drug for therapy of disease caused by exag-
gerated osteoclast activities.08
2-P-78 Effect of signal from GABA
receptor on osteoclastogenesis
Masaaki Masuhara, Takao Tsukahara, Tomoaki Sato
Dept. Appl. Pharmacol., Grad. Sch. Med. Dent. Sci., Kagoshima Univ.
Osteoclasts, the cells responsible for bone resorption, are of
hematopoietic stem cell origin. Since receptor activator of nu-
clear factor κB ligand (RANKL) was discovered as an essen-
tial cytokine for the differentiation of osteoclasts in the pres-
ence of macrophage colony stimulating factor (M CSF), mo-
lecular signaling mechanisms for osteoclast differentiation
and function have been widely studied. On the other hand, re-
cent studies have been shown that bone homeostasis was
regulated by several neurotransmitters, including adrena-
line, dopamine, and serotonin. Compared with the cytokine
signaling studies, analyses of signals from neurotransmitter
receptors in osteoclasts are short still more.
In this study, using a bone marrow cell based in vitro osteo-
clast differentiation system, we found RANKL induced os-
teoclastogenesis was inhibited by 10μM diazepam as well as
GABA at only high concentration. Further, we found GABA
A receptor A1 expression in osteoclast precursors and sup-
pression of Ca2+ influx by diazepam.
These results indicate that the hyperpolarization induced by
diazepam and GABA affect the differentiation of osteoclast
via the blockade of calcium signaling.
2-P-80 The evaluation of inhibitory
effect of eugenol onTRPV1 activity
stimulated by capsaicin, proton and heat
Takashi Yoshida, Kaori Takahashi, Minoru Wakamori
Div. Mol. Pharmacol. and Cell Biophys., Dept. Oral. Biol. Tohoku univ. Grad. Sch.
Dent.
Eugenol (Eug) is frequently used in the dental treatments for
a pulp sedation. Since Eug has a vanillyl group, it is an ana-
logue of capsaicin. TRPV1 is a channel protein that receives
some noxious stimuli such as capsaicin, proton and heat at the
sensory nerve endings. However, the mechanism of the seda-
tive effect of Eug has not yet been elucidated. To investigate
whether the Eug inhibits the activity of TRPV1, mouse
TRPV1 was transiently expressed in HEK293 cells, and chan-
nel activity was evaluated using Ca2+ indicator fura 2 and
whole cell patch clamp technique. Eug inhibited the mTRPV
1 current activated by capsaicin in a dose dependent manner.
But Eug showed different mode of inhibition in the proton
(pH 5.5) stimulation. Although low concentration of Eug
caused potentiation rather than inhibition of mTRPV1 chan-
nel activity, high concentration of Eug transiently potenti-
ated, then suppressed the mTRPV1 current induced by pro-
ton. In contrast, mTRPV1 channel activity induced by heat
was not suppressed by Eug. These results indicate that the in-
hibitory effect of Eug on mTRPV1 channel activity varies in
activation mode of TRPV1 channel.S202-P-79 Intra articular treatment of
short hairpin RNA targeting calcium
release activated calcium channel 1 in
collagen induced arthritis mice
Shuang Liu, Takeshi Kiyoi, Kazutaka Maeyama
Dept. Pharmacol., Ehime Univ. Sch. Med.
The regulation of Ca2+ entry through calcium release acti-
vated calcium channels (CRACs) is beneficial in the treat-
ment of rheumatoid arthritis (RA). However, systemic sup-
pression of the CRACM1 caused low survival rates and
splenomegaly in collagen induced arthritis (CIA) mice. This
study is undertaken to investigate the feasibility and effi-
ciency of the intra articular lentiviral mediated delivery of
gene silencing targeting CRACM1. We locally suppressed
CRACM1 using gene silencing techniques, which was in-
duced by intra articular application of specific short hairpin
RNAs (shRNAs) in CIA mice. The inflammatory responses
were evaluated in CIA mice. The therapeutic effect of
CRACM3 shRNA was associated with intra articular gene
silencing of CRACM. Ca2+ influx in knee joint synovial cells
was suppressed. Local inflammatory responses were reduced
by CRACM1 gene silencing and the tissue cytokine release
was also suppressed. These results indicate that the local
regulation of Ca2+ entry through lentivirus mediated
CRACM1 gene silencing is beneficial to the treatment of RA.
2-P-81 Orthodontic force induced
nociception accelerates tooth
movement through sympathetic
nervous system
Hisataka Kondo 1, Mayo Kondo 2, Ken Miyazawa 2,
Shigemi Goto 2, Akifumi Togari 1
1Dept. Pharmacol., Aichi Gakuin Univ. Sch. Dent., 2Dept. Orthodontics., Aichi
Gakuin Univ. Sch. Dent.
Recently we demonstrated that experimental tooth move-
ment (ETM) induced osteoclast activation in periodontal liga-
ment through stimulation of the sympathetic nervous system.
However, it is unknown how orthodontic force stimulates the
sympathetic nervous system. In this paper we compared the
effects of sympathectomy and sensory lesion on ETM. Sen-
sory neuron lesion produced by capsaicin (CAP) showed simi-
lar results to sympathectomy by 6 hydroxydopamine (6
OHDA), which suppressed tooth movement and the propor-
tion of osteoclast covered surface on bone (alveolar socket)
(Oc.S/BS) in periodontal ligament. CAP treatment also inhib-
ited ETM induced increase in a sensory neuromarker, calci-
tonin gene related peptide (CGRP) immunoreactive (IR) neu-
rons, and a sympathetic neuromarker, tyrosine hydroxylase
(TH) IR neurons, in periodontal ligament. On the other hand,
6 OHDA treatment did not suppress ETM induced increase
in CGRP IR neurons, but did suppress TH IR neurons in
periodontal ligament. Furthermore, treatment with beta ago-
nist, isoproterenol (ISO), masked CAP induced inhibitions of
tooth movement and Oc.S/BS. These results suggests that or-
thodontic force induced nociception accelerates tooth move-
ment through sympathetic nervous system.9
2-P-82 Apelin prevents NMDA
induced retinal ganglion cell death via
the suppression ofTNF α expression in
mice
Yuki Ishimaru, Takumi Morita, Akihide Sumino,
Yuko Iwata, Nanami Ogura, Akiko Yamamuro,
Yasuhiro Yoshioka, Sadaaki Maeda
Dept. Pharmacotherap., Faculty Pharmaceut., Sci., Setsunan Univ.
Apelin is the endogenous ligand for G protein coupled recep-
tor APJ. Growing evidence suggests that apelin protects pri-
mary brain derived neurons against glutamate excitotoxic-
ity. On the other hand, a recent study has shown that TNF α
contributes to retinal ganglion cell death induced by in-
travitreal injection of NMDA in mice. In this study, we exam-
ined whether apelin protects against NMDA induced retinal
ganglion cell death via the suppression of TNF α expression
in mice. In retinas of WT mice, intravitreal injection of
NMDA (2 nmol) did not induce ganglion cell death and TNF
α mRNA expression, whereas NMDA combined with TNF α
(100 ng) resulted in retinal ganglion cell death. Intraocular in-
jection of apelin prevented the retinal ganglion cell death due
to NMDA plus TNF α. In retinas of apelin KO mice, in-
travitreal injection of NMDA caused ganglion cell death and
increase of TNF α mRNA expression. Injection of apelin (10
μg) or TNF α neutralizing antibody (1 μg) into vitreous body
suppressed the NMDA induced ganglion cell death in the
retinas of apelin KO mice. These results suggest that apelin
protects against excitotoxicity mediated ganglion cell death
via the suppression of TNF α expression in the retina.
2-P-84 Everolimus prevents NMDA
induced retinal damage in rats
Hiroko Ushikubo, Ikumi Hayashi, Yuto Aoki,
Daiki Asano, Asami Mori, Kenji Sakamoto,
Tsutomu Nakahara, Kunio Ishii
Dept. Mol. Pharmacol., Kitasato Univ. Sch. Pharm. Sci.
The present study aimed to examine the effects of ever-
olimus, an inhibitor of mTOR, on neuronal cell loss and in-
flammation in a rat model of NMDA induced retinal neuro-
toxicity, and to determine whether the ERK pathway contrib-
utes to the protective effect of everolimus. Intravitreal injec-
tion of NMDA (200 nmol) resulted in (1) cell loss in the gan-
glion cell layer, (2) increase in the numbers of CD45 positive
leukocytes and Iba1 positive microglia, and (3) phosphoryla-
tion of ribosomal protein S6 (pS6), a downstream indicator of
mTOR activity. Simultaneous injection of everolimus with
NMDA significantly attenuated these NMDA induced re-
sponses. The neuroprotective effect of everolimus was almost
completely prevented by the mitogen activated protein
kinase/ERK kinase inhibitor U0126 (1 nmol). NMDA in-
creased the level of phosphorylated ERK (pERK) in Muller
cells, and increase in pERK levels was also observed after
co injection of NMDA and everolimus. These results suggest
that everolimus has a neuroprotective effect against NMDA
induced retinal neurotoxicity, an effect that seems to be medi-
ated partly by activation of the ERK pathway in Muller cells.S212-P-83 GYY4137, a hydrogen sulfide
donor, reduces NMDA induced neuronal
injury in the murine retina
Kohei Sone, Hiroko Ushikubo, Asami Mori,
Tsutomu Nakahara, Kenji Sakamoto, Kunio Ishii
Dept. Mol. Pharmacol., Kitasato Univ. Sch. Pharm. Sci.
It has been believed that excitotoxicity is involved in the neu-
ronal cell death induced by glaucoma. Reactive oxygen spices
are reported to be involved in excitotoxicity of neurons. We
have been reported that sodium hydrosulfide, a hydrogen sul-
fide donor, has neuroprotective effects on NMDA induced
neuronal injury in the rat retina. In the present study, we ex-
amined whether GYY4137, an extended release donor com-
pound of hydrogen sulfide, protected against NMDA induced
retinal injury in the mouse, in vivo. Male and female B6.Cg
TgN(Thy1 CFP)23Jrs/J mice of 11 12 weeks old were sub-
jected to intravitreal NMDA (80 nmol/eye). GYY4137 (1 100
nmol/eye) was intravitreally injected simultaneously with
NMDA. Eyes were enucleated 7 days later and the whole
mount retina was prepared. The images of CFP labeled reti-
nal ganglion cells were obtained using a confocal laser micro-
scope. GYY4137 (1 100 nmol/eye) significantly reduced reti-
nal ganglion cell death induced by NMDA. These results sug-
gest that hydrogen sulfide donor compounds may be benefi-
cial for the retinal diseases related to excitotoxicity, such as
glaucoma and retinal artery occlusion.
2-P-85 Rapamycin prevents
inflammation and capillary degeneration
in a rat model of NMDA induced retinal
injury
Daiki Asano, Yuto Aoki, Hiroko Ushikubo,
Asami Mori, Kenji Sakamoto, Tsutomu Nakahara,
Kunio Ishii
Dept. Mol. Pharmacol., Kitasato Univ. Sch. Pharm. Sci.
Inhibitors of the mammalian target of rapamycin (mTOR)
have been shown to protect against neuronal injury, but the
mechanisms underlying this effect are not fully understood.
The present study aimed to examine the effects of rapamy-
cin, an inhibitor of the mTOR pathway, on inflammation and
capillary degeneration in a rat model of NMDA induced reti-
nal neurotoxicity. Inflammation and capillary degeneration
were evaluated by counting the numbers of CD45 positive
leukocytes and Iba1 positive microglia, and by measuring the
length of empty basement membrane sleeves, respectively.
Marked increases in the numbers of leukocytes and microglia
were observed 1 day after intravitreal injection of NMDA
(200 nmol), and significant capillary degeneration was ob-
served after 7 days. These NMDA induced changes were sig-
nificantly reduced by the simultaneous injection of rapamy-
cin (20 nmol) with NMDA. These results suggest that rapa-
mycin has preventive effects on inflammation and capillary
degeneration during retinal injury.0
2-P-86 Activated retinal microglia
contribute to excitotoxicity induce optic
neurodegeneration
Akiko Takeda 1, Youichi Shinozaki 1, Kenji Kashiwagi 2,
Schuichi Koizumi 1
1Dept. Neuropharmacol., Interdiscip. Grad. Sch. Med., Univ. Yamanashi, 2Dept.
Ophthalmol., Interdiscip. Grad. Sch. Med., Univ. Yamanashi
Glaucoma is a neurodegenerative eye disease that causes
damage or loss of retinal ganglion cells (RGCs) and, is a prin-
cipal cause of blindness in Japan. Although a major risk fac-
tor is increased pressure in the eyes, recent accumulating
evidence have shown the importance of other factors such as
excess excitatory amino acid or inflammation for the patho-
genesis of glaucoma. Here, we report that activation of micro-
glia is a primary cause of RGCs damages evoked by N
methyl D aspartate (NMDA). Intravitreal NMDA injection
caused time dependent reduction in the number of Brn3a+
RGCs. Significant reduction was observed from 3 day post in-
jury (dpi). NMDA also activated microglia, but their activa-
tion preceded loss of RGCs, i.e., microglia already showed an
increase in their cell number and morphological changes in-
cluding process retraction and hypertrophy of cell body at 1
dpi. We then asked whether these activated microglia causes
loss of RGCs. Topical application of inhibitors for microglial
activation showed significant protective effect against
NMDA induced RGC damages. Taken together, our data
show that activation of retinal microglia should highly con-
tribute to the NMDA evoked degeneration of RGCs or even
glaucoma.
2-P-88 Involvement of P2Y2
receptors inATP induced glucose
uptake in L6 myoblast cells
Shouhei Fukasawa, Masaaki Ito, Kazuki Yoshida,
Isao Matsuoka
Lab. Pharmacol. Fact. Pharm. Takasaki Univ. Health and Welfare
Physical exercise is an effective intervention for glycemic
control by increasing the glucose transport into the skeletal
muscle. It has been reported that exercise training elicits
ATP release from skeletal muscle, which may elicit glucose
uptake into the skeletal muscle via purinergic receptor acti-
vation. However, receptors involved in ATP induced glucose
uptake have not yet been addressed. In this study, we have at-
tempted to identify the receptor subtype involved in puriner-
gic signaling mediated glucose uptake in L6 rat myoblast
cells stably expressing glucose transporter (GLUT) 4 with a
myc epitope in the first extracellular loop. Semi quantitative
RT PCR analysis revealed that L6 cells dominantly ex-
pressed P2Y2 receptors. In agreement with this, both ATP
and UTP increased intracellular Ca2+ concentrations in a con-
centration dependent manner. Stimulation of L6 cells with
ATP, UDP or insulin increased the uptake of 2 NDB glucose,
accompanied by translocation of GLUT4 to the plasma mem-
brane. Transfection of siRNA for P2Y2 receptor diminished
ATP induced 2 NDB glucose uptake and GLUT4 transloca-
tion, without affecting insulin induced responses. These re-
sults suggest that ATP induced glucose uptake in L6 cells is
mediated by P2Y2 receptors.S212-P-87 LAT1 is essential for eye
development in Xenopus
Tomohisa Katada, Hiroyuki Sakurai
Dept. Pharmacol. and Toxicol., Kyorin Univ. Sch. Med.
LAT1 is a Na+ independent amino acid transporter that is in-
volved in transportation of large neutral amino acids. It has
been shown that LAT1 has high level of expression in tumor
cells and embryonic tissues. Many groups including us dem-
onstrate that LAT1 can be a therapeutic target for cancer.
However, little is known about this transporter during devel-
opment. Here, we tried to analyze the function of LAT1 in
Xenopus development. Xenopus LAT1 (XLAT1 ) had two
types of allele, XLAT1a and XLAT1b , and they had 95.5%
similarity in amino acids sequence. RT PCR showed that
XLAT1a mRNA started to express at gastrula stage and
XLAT1b mRNA expression throughout developmental
stages. Whole mount in situ hybridization showed that
XLAT1a/b localized at eye, brain and notochord from late
neurula stage. MO was used to inhibit the translation of
XLAT1 mRNAs in the functional analysis. MO injected em-
bryos had eye defects in tailbud stage. The neural plate
marker, sox2 , expression was expanded and epidermal kera-
tin marker, xk81a1 was decreased in late neurula stage. The
forebrain marker, otx2 and developing retina marker, pax6
were disrupted in MO injected embryos. Taken together, it
is suggested that XLAT1 is involved in the patterning of neu-
ral plate and eye development.
2-P-89 Effects of exercise load
muscular atrophy model in high fat
diet fed SHR rat
Yukiko Kawasaki, Yasushi Hirasawa,
Takahiro Sugiura, Yasuhiro Ohshiba,
Kumi Matsushita, Tohru Toyoshi
Nihon Bioresearch Inc.
We had established disuse muscular atrophy model using rats
and mice. And we found that exercise load suppressed tail
suspention induced exercise capability drop. In this study,
we examined exercise capacity and muscle mass of exercise
load against SHR rats fed a high fat diet. Animals were di-
vided into 4 groups : normal diet, normal diet+exercise load,
high fat diet, and high fat diet+exercise load. We measured
an exercise function using a treadmill and weight of the so-
leus muscle and gastronemius muscle after 24 days of first ex-
ercise load.The mileage of normal diet+exercise load group
more extended than that of normal diet group. The mileage of
high fat diet+exercise load group slightly extended than that
of high fat diet group. The muscle weights of normal diet+
exercise load group more no change than those of normal diet
group. The muscle weights of high fat diet+exercise load
group higher than those of high fat diet group. We found that
exercise load suppressed muscle mass drop of high fat diet
fed SHR rat.1
2-P-90 SIRT1 maintains skeletal
muscle function and protects from
muscle membrane damage
Rio Sebori, Atsushi Kuno, Ryusuke Hosoda,
Miki Tsukamoto, Yoshiyuki Horio
Dept. Pharmacol., Sapporo Med. Univ. Sch. Med
SIRT1 is an NAD+ dependent protein deacetylase and con-
fers cytoprotection against various stresses. We previously
reported that resveratrol, an activator of SIRT1, attenuates
skeletal muscle pathology in dystrophin deficient mdx mice,
a model of Duchenne muscular dystrophy (Hori et al. JPET
2011). In this study, we examined the role of SIRT1 in skeletal
muscle function and damage using the muscle specific SIRT1
knockout mouse (SIRT1MKO). Running time in the treadmill
test was significantly shorter in SIRT1MKO than that in
wild type mice (WT). Before treadmill exercise, serum cre-
atine kinase (CK) level, a marker of muscle membrane injury,
was higher in SIRT1MKO than that in WT (982 vs 449 U/L, P
<0.05). Serum CK levels were increased in both groups after
treadmill. SIRT1MKO showed higher serum CK level after
treadmill than WT (3184 vs 930 U/L, P<0.05). Serum lactate
dehydrogenase level after treadmill was also elevated in
SIRT1MKO. Furthermore, Evans blue uptake in the quadri-
ceps, which reflects membrane leakiness, was significantly
increased in SIRT1MKO after treadmill.In conclusion, our
results suggest that SIRT1 plays important roles in mainte-
nance of skeletal muscle function and protection from muscle
membrane damage.
2-P-92 Assessment of the effects of
antidepressants onATP induced
contraction of guinea pig (GP) urinary
bladder smooth muscle (UBSM)
Junji Uno 1,2, Keisuke Obara 1, Hiroko Suzuki 1,
Satomi Miyatani 1, Daisuke Chino 1, Yoshio Tanaka 1
1Dept. Chem. Pharmacol., Toho Univ. Sch. Pharmaceut. Sci., 2Dept. Pharm.,
Okehazama Hosp.
Dysfunctional voiding is a representative side effect of anti-
depressants. In general, this side effect seems to be explained
as resulting from antidepressants possessing anticholinergic
actions. Indeed, we have shown that acetylcholine (ACh) in-
duced contraction was competitively inhibited by tricyclics,
maprotiline (a tetracyclic) and mirtazapine (a NaSSA) in GP
UBSM in clinically significant concentration ranges. In the
present study, we examined the effects of antidepressants on
the GP UBSM contractions induced by ATP, a co neurotrans-
mitter with ACh in parasympathetic nerve systems in UB tis-
sues. Among tested drugs, duloxetine (an SNRI) and aripipra-
zole (a DPA) competitively antagonized ATP with their pA 2
values being 5.55 and 5.85, respectively. Some tricyclics (imi-
pramine, amitriptyline, trimipramine and clomipramine) also
inhibited significantly ATP induced contraction at a concen-
tration of 10 5 M. These findings suggest that any antidepres-
sants tested in this study do not affect ATP induced contrac-
tion of GP UBSM in their clinically significant concentration
ranges though some drugs inhibit the contraction at rela-
tively high concentrations.S22-P-91 Regulation of myogenic
differentiation by PDZRN3 through
modification of Id2 expression
Takeshi Honda, Narumi Nakada, Ryoto Nagai,
Makoto Inui
Dept. Pharmacol., Yamaguchi Univ. Grad. Sch. Med.
PDZRN3 is a member of the PDZ domain containing RING
finger protein family. We previously demonstrated that
PDZRN3 is essential for differentiation of myoblasts into
myotubes. Depletion of PDZRN3 by RNAi inhibits the myo-
genic differentiation of C2C12 cells, suppressing the expres-
sion of myosin heavy chain (MHC). The expression of MHC is
induced by muscle specific transcription factors such as
myogenin. The expression of myogenin was, however, unaf-
fected by depletion of PDZRN3. Here we clarified the mecha-
nisms by which PDZRN3 regulates the expression of MHC.
The luciferase reporter assay with the MHC promoter
showed the decreased activities of luciferase in PDZRN3 de-
pleted cells. Id2, which binds myogenin and inhibits its tran-
scriptional activity, is down regulated during myogenic dif-
ferentiation. In PDZRN3 deficient cells, however, the ex-
pression levels of Id2 were consistently higher than those in
control cells. The suppression of Id2 by RNAi increased the
MHC expression in PDZRN3 deficient cells. The increased
Id2 in PDZRN3 depleted cells thus inhibits the expression of
MHC without changing the expression of myogenin. These
results indicate that PDZRN3 plays an important role in myo-
genic differentiation, modulating the expression of Id2.
2-P-93 A relaxing effect of hydrogen
sulfide (H2S) and expressions of H2S
synthases in the bladder and prostate of
maleWistar rats
Kumiko Nakamura, Takahiro Shimizu,
Shogo Shimizu, Youichirou Higashi,
Masaki Yamamoto, Motoaki Saito
Dept. Pharmacol., Kochi Med. Sch., Kochi Univ.
Hydrogen sulfide (H2S) has been reported as an endogenous
gasotransmitter, which can induce smooth muscle relaxation,
such as artery, vein, trachea and colon. In the preset study,
we examined an effect of H2S on pre contracted bladder and
prostate smooth muscles in vitro and expressions of H2S syn-
thases, 3 mercaptopyruvate sulfurtransferase (MPST), cys-
tathionine β synthase (CBS) and cystathionine γ lyase (CSE)
in the bladder and prostate of male Wistar rats (body weight :
350 400 g). Exogenously administered NaHS, an H2S donor,
dose dependently (10 9 to 3×10 4 M) induced relaxation on the
pre contracted bladder and prostate. Western blot analysis
indicated that MPST was expressed in both of the bladder
and prostate, but not CSE. CBS was expressed only in the
prostate. Furthermore, a synthase of 3 mercaptopyruvate (a
substrate of MPST), cysteine aminotransferase, was ex-
pressed in both tissues, but not another synthase, D amino
acid oxidase. Our data suggest that H2S could function as an
endogenous relaxing factor in the bladder and prostate and
endogenous H2S could become a new therapeutic target for
lower urinary tract dysfunction such as overactive bladder
and benign prostatic hyperplasia.12
2-P-94 Lysophosphatidic acid
induces cell motility via GPR87
mediated transactivation of EGFR
Ryo Saito 1, Daisuke Furuta 1, Shunsuke Nakajima 1,
Takuya Watanabe 1, Takashi Fujita 2, Norihisa Fujita 1
1 Lab of Pharmacoinformatics, Coll. Pharm. Sci., Ritsumeikan Univ., 2 Lab of Mol.
Toxicol., Coll. Pharm. Sci., Ritsumeikan Univ.
Lysophosphatidic acid (LPA) increases the phosphorylation
of MAP kinases, PI3 kinase, and low molecular weight G
proteins by binding to LPA receptors (LPA1 6 receptors). In
addition to the 6 LPA receptors, we have proposed that GPR
87, a member of P2Y family, is also an LPA receptor. GPR87
is preferentially overexpressed in squamous carcinoma cells
and significantly associated with the acquisition of a more ag-
gressive phenotype, suggesting GPR87 being a potential
prognostic marker for cancer development. However, the
physiological function of GPR87 in these cancers is still un-
clear. In the present study, we investigated LPA induced cell
motility to examine if GPR87 is involved in the LPA re-
sponses. Our in vitro scratch assay with ME180 cells showed
LPA induced cell migration and in vitro trans well assay
with HeLa cells showed LPA induced cell invasion. These
LPA responses were inhibited by the LPA antagonist Ki
16425, MAPK inhibitors and an EGFR tyrosine kinase inhibi-
tor. Importantly, the cells pretreated with GPR87 specific
siRNA significantly reduced the LPA induced cell migration
and invasion. Thus, our present results provide the evidence
for GPR87 to be an LPA receptor and to play pivotal role in
the development of cancer metastasis.
2-P-96 Signal transduction
mechanism for interleukin 1β induced
DNA synthesis and proliferation in
primary cultures of adult rat hepatocytes
Kota Naito, Hajime Moteki, Mitsutoshi Kimura,
Masahiko Ogihara
Dept. Clin. Pharmacol., Pharmace. Sci. Josai Univ.
We studied the effects of interleukin 1β (IL 1β) on DNA syn-
thesis and cell proliferation in primary cultures of adult rat
hepatocytes in order to elucidate the mechanisms of its ac-
tion. Hepatocyte parenchymal cells maintained in a serum
free, defined medium synthesized DNA and proliferated in
the presence of IL 1β (3 30 ng/mL), but not IL 1α (0.1 30 ng/
mL) in a time and dose dependent manner. A selective IL 1
β receptor antagonist, IL 1ra (20 ng/ml) and a specific phos-
pholipase C (PLC) inhibitor, U 73122 (10 6 M) as well as spe-
cific inhibitors of growth related signal transducers, such as,
AG1478, LY294002, PD98059, and rapamycin completely in-
hibited the IL 1β (10 ng/ml) induced hepatocyte DNA syn-
thesis and proliferation. Western blot analysis showed that
IL 1β significantly stimulated phosphorylation of EGF/TGF
α receptor tyrosine kinase (RTK) (p175 kDa) and extracellu-
lar signal regulated kinase 2(ERK 2) activation within 10
min. These results suggest that the proliferative mechanism
of action of IL 1β is mediated mainly through IL 1β recep-
tor stimulated Gq/PLC and EGF/TGF α RTK/PI3K/ERK
2/mTOR signaling pathways in primary cultured hepato-
cytes.S212-P-95 Modulation of cell migratory
ability by addicsin hetero complex
Mitsushi Ikemoto 1,2
1 Biomedical Inst., AIST, 2Grad. Sch. of Sci, Toho Univ.
Addicsin has diverse physiological functions by forming het-
ero complexes with many factors. However, the physiologi-
cal and pathological roles of addicsin hetero complexes re-
main largely unknown. Recently, we have reported that To-
moregulin 1 (TR1) is a novel addicsin associated factor.
Here, to clarify cell physiological functions of addicsin TR1
hetero complex, we examined cell functions by wound heal-
ing assay, invasion assay, colony formation assay, cell growth
assay, and cell toxicity assay by using stable Flp In T REx
293 cells line that expressed addicsin, an addicsin mutant that
lacking the TR1 binding region (addicsin d), TR1, or a TR1
mutant deleting the addicsin binding region (TR1 d) in a tet-
racycline dependent manner. These assays clearly showed
the significant difference in cell migratory ability between
addicsin and addicsin d1, or TR1 and TR1 d, respectively. In
wound healing assay, GM6001, a matrix metalloproteinase
(MMP) inhibitor, enhanced the addicisn induced inhibitory
effect of cell migration. However, GM6001 had no effect of ad-
dicsin d1 induced cell migratory ability. These data suggest
that addicsin TR1 hetero complex specifically participated
in the modulation of cell migratory ability.
2-P-97 Involvement of endogenous
transforming growth factor α in signal
transduction pathway for interleukin 1
β induced hepatocyte proliferation in
primary cultures of adult rat hepatocytes
Hajime Moteki, Mitsutoshi Kimura, Masahiko Ogihara
Dept. Clin. Pharmacol., Pharmace. Sci. Josai Univ.
We investigated the effects of interleukin 1β(IL 1β) on DNA
synthesis and proliferation in primary cultures of adult rat
hepatocytes in order to elucidate the intracellular signal
transduction pathways. The results showed that hepatocyte
parenchymal cells maintained in a serum free, defined me-
dium synthesized DNA and proliferated in the presence of
IL 1β in a time and dose dependent manner, which were in-
hibited by a selective IL 1β receptor antagonist IL 1ra (20
ng/ml), phospholipase C (PLC) inhibitor U 73122 (10 6 M), and
somatostatin (10 6 M). Addition of a monoclonal antibody
against transforming growth factor (TGF) α, but not a mono-
clonal antibody against insulin like growth factor I, to the
culture dose dependently inhibited IL 1β(10 ng/ml) induced
hepatocyte mitogenesis. Culture medium TGF α levels in-
creased significantly within 3 min in response to IL 1β (10
ng/mL) from baseline levels. Peak TGF α levels (33 pg/ml)
were reached at 10 min after IL 1β stimulation. These results
indicate that the proliferative mechanism of action of IL 1β is
mediated through an increase in autocrine secretion of TGF
α from primary cultured hepatocytes.3
2-P-98 Roles of Lys179 in regulation
of the ligand affinity for human
histamine H1 receptors
Airi Tanaka, Chihiro Kobayashi, Shigeru Hishinuma,
Masaru Shoji
Dept. Pharmacodyn., Meiji Pharm. Univ.
Second generation antihistamines such as fexofenadine,
which contains a carboxy group, are assumed to selectively
bind to human histamine H1 receptors (H1Rs) possibly via for-
mation of a salt bridge to Lys191 and/or Lys179 in the second
extracellular loop of H1Rs (Nature, 475, 65 70, 2011). How-
ever, our mutation analyses of Lys191 to alanine indicated
that Lys191 might negatively regulate the affinity of both
first and second generation antihistamines for H1Rs (J Phar-
macol Sci, 128, S210, 2015). In this study, we evaluated roles of
Lys179 on the ligand affinity for H1Rs in Chinese hamster
ovary cells. The affinity of ligands for H1Rs was evaluated by
their displacement curves against the binding of [3H]
mepyramine, a radioligand for H1Rs, to membrane prepara-
tions. We found that, in contrast to Lys191, mutation of Lys
179 to alanine decreased the affinity of fexofenadine, while it
increased the affinity of terfenadine that lacked a carboxy
group. These results suggest that interaction between Lys179
of H1Rs and a carboxy group of fexofenadine might contrib-
ute to maintain their binding affinity for H1Rs. Thus, differ-
ential roles of Lys179 and Lys191 in regulation of the ligand
affinity for H1Rs are emerging.
2-P-100 Roles of Lys191 in regulation
of thermodynamic binding forces of
antihistamines to human histamine H1
receptors
Chihiro Kobayashi 1, Shigeru Hishinuma 1,
Hiroyuki Fukui 2, Masaru Shoji 1
1Dept. Pharmacodyn., Meiji Pharm. Univ., 2 Institute of Biomedical Sciences,
Tokushima Univ. Grad. Sch.
Second generation antihistamines that contain a carboxy
group are estimated to selectively bind to human histamine
H1 receptors (H1Rs) possibly via formation of a salt bridge to
Lys191 and/or Lys179 of H1Rs (Nature, 475, 65 70, 2011).
However, we have found that Lys191 may negatively regu-
late the affinity of both first and second generation antihis-
tamines for H1Rs (J Pharmacol Sci, 128, S210, 2015). In this
study, we further evaluated roles of Lys191 in regulation of
thermodynamic binding forces of antihistamines to H1Rs ex-
pressed in Chinese hamster ovary cells. The binding en-
thalpy and entropy of ligands for H1Rs were evaluated by
their displacement curves against the binding of [3H]
mepyramine, a radioligand for H1Rs, to membrane prepara-
tions at different temperatures. We found that mutation of
Lys191 to alanine resulted in increases in the affinity of terfe-
nadine as well as its carboxylated derivative, fexofenadine,
with concomitant increases in their enthalpy driven binding
forces to H1Rs. These results suggest that electrostatic inter-
action of Lys191 of H1Rs with these compounds may result in
the reduction in their binding affinity for H1Rs.S22-P-99 Na+ mediated allosteric
modulation of thermodynamic binding
forces of ligands to human histamine H1
receptors
Ryosuke Yamamoto 1, Shigeru Hishinuma 1,
Hiroyuki Fukui 2, Masaru Shoji 1
1Dept. Pharmacodyn., Meiji Pharm. Univ., 2 Institute of Biomedical Sciences,
Tokushima Univ. Grad. Sch.
We have reported that the ligand affinity for Gq protein cou-
pled human histamine H1 receptors (H1Rs) is regulated by Na+
in an allosteric manner at Asp73 of H1Rs (J Pharmacol Sci,
124, 164P, 2014). Since the affinity of ligands for H1Rs is ther-
modynamically regulated via their binding enthalpy and en-
tropy (Biochem Pharmacol, 91, 231 241, 2014), we evaluated
Na+ mediated changes in their thermodynamic binding
forces to H1Rs expressed in Chinese hamster ovary cells. The
binding enthalpy and entropy of ligands for H1Rs were evalu-
ated by their displacement curves against the binding of [3H]
mepyramine, a radioligand for H1Rs, to membrane prepara-
tions in the presence and absence of 150 mM NaCl at different
temperatures. We found that NaCl mediated decreases in the
affinity for histamine and d chlorpheniramine were caused
by decreases in their enthalpy driven binding forces to H1Rs.
Since enthalpy and entropy are usually associated with elec-
trostatic and hydrophobic interactions, respectively, between
receptors and ligands, these results suggest that Na+ is possi-
ble to reduce their electrostatic driving forces so as to reduce
their binding affinity for H1Rs.
2-P-101 Mapping analysis of mutated
cDNA sequences in human DP and EP2
prostanoid receptors
Jun Tanimoto 1, Hiromichi Fujino 1, Akihiro Hisaka 2,
Hiroki Takahashi 3, Toshihiko Murayama 1
1Dept. Chem. Pharmacol., Grad. Sch. Pharmaceut. Sci., Chiba Univ., 2Dept. Clin.
Pharmacol. Pharmocometics, Grad. Sch. Pharmaceut. Sci., Chiba Univ., 3Med.
Mycol. Res. Cen., Chiba Univ.
[Background] Human D type prostanoid (DP) and E type
prostanoid 2 (EP2) receptors are Gαs coupled receptors and
are the most homologically related receptors among
prostanoid receptors. Although these receptors are gener-
ated by tandem duplication, their physiological outputs often
oppose one another. We, thus, extracted and compared muta-
tions that occurred in the coding regions of human DP and
EP2 receptors. [Methods] The number of substitutions per si-
lent site (S) and the number of substitutions per replacement
site (R) of the prostanoid receptors were extracted, followed
by a calculation R/S ratios using the 1000 genome project da-
tabase (GRCh37.p13). [Results] We found that EP2 receptors
had less mutations than DP receptors, especially at the amino
acid level. The R/S ratio of human DP receptors was 16/4=
4.00>1, whereas that of human EP2 receptors was 4/8=0.50<
1. Therefore, the R/S ratio of frequencies was 8 fold less in
EP2 receptors than in DP receptors. These results suggest
that constrained EP2 receptors may have irreplaceable func-
tions, and/or DP receptors may undergo more mutations than
EP2 receptors, thereby gaining possibly enhanced functions
as a new copy of a duplicated gene.14
2-P-102 EGR 1 regulates expression
ofWD repeat containing protein 35 in
Neuro2a cells
Gou Gang Feng, Shoshiro Okada
Dept. Pharmacol., Aichi Med. Univ. Sch. Med.
The family of WD repeat (WDR) proteins comprises a large
number of proteins and is involved in a wide variety of cellu-
lar processes such as signal transduction and apoptosis. Re-
cently, we cloned the WDR35, a novel member of WDR pro-
tein family. However the detailed mechanism for WDR35
transcription is not clear. In this study, we therefore charac-
terized the putative promoter region of WDR35 and identi-
fied the transcription factors controlling its expression. Com-
puter analysis revealed that upstream of the WDR35 transla-
tional start site contains several transcription factor binding
sites, including NF κB, AP 2 and EGR 1. Site directed
mutagenesis in the AP 2/EGR 1 binding sequence reduced
promoter activity of WDR35, but not in other transcription
factor binding sites. Gel shift assay performed with nuclear
extractions from Neuro2a cells showed that this AP 2/EGR
1 binding site is essential for formation of a specific nucleo-
protein complex. Furthermore, real time PCR results
showed that Neuro2a cell expresses AP 2β, 2δ and EGR 1,
but not AP 2α, 2γ and 2ε. However ChIP assay revealed
that EGR 1 binds to WDR35 promoter, but not AP 2β and 2
ε. These results suggested that EGR 1 may regulate the
WDR35 transcription through direct binding to its promoter.
2-P-104 Inhibitory effect ofTyrphostin
AG related compounds on H2O2 induced
activation ofTRPM2 andTRPA1 channels
Takahiro Toda 1, Ryo Yonezawa 2,3, Yasuo Mori 4,
Shinichiro Yamamoto 2, Shunichi Shimizu 2
1 Lab. Pathophysiol., YokohamaUniv. of Pharmacy, 2 Faculty of Pharmaceutical Sci.,
Teikyo Heisei Univ., 3Div. Physiol. Pathol., Showa. Univ. sch. Pharm., 4Dept.
synthetic Chem. Biol. Chem., Grad Sch Engineer. Kyoto Univ.
TRPM2 is an oxidative stress sensitive Ca2+ permeable chan-
nel that controls Ca2+ signaling. Recently, we found that Tyr-
phostin AG490, a Jak2 inhibitor, had an inhibitory effect on H2
O2 induced TRPM2 activation independent of Jak2 inhibition.
To find TRPM2 inhibitors which have stronger and more
specific effects than AG490, we examined inhibitory effect of
AG related compounds on H2O2 induced TRPM2 activation.
In addition to AG490, activation of TRPM2 in TRPM2 ex-
pressing human embryonic kidney 293 (TRPM2/HEK) cells
by H2O2 was almost completely blocked by AG555 (10 μM) and
AG556 (10 μM). Moreover, the inhibitory effects of these com-
pounds were stronger than that of AG490. The heat evoked
TRPM2 activation was not affected by all three compounds.
All three compounds also did not affect H2O2 or capsaicin in-
duced TRPV1 activation, and allyl isothiocyanate induced
TRPA1 activation. However, all three compounds partially
reduced H2O2 induced TRPA1 activation. Thus, we found
new compounds AG555 and AG556 which have stronger in-
hibitory effects on H2O2 induced TRPM2 and TRPA1 activa-
tion than AG490. AG555 and AG556 may be useful compounds
to study the role of TRPM2 and TRPA1channels in various
inflammatory diseases.S22-P-103 GPNMB induces BiP
expression by enhancing splicing of BiP
pre mRNA during the endoplasmic
reticulum stress response
Yasuhiro Noda, Kazuhiro Tsuruma,
Masafumi Takata, Hirotaka Tanaka,
Masamitsu Shimazawa, Hideaki Hara
Mol. Pharmacol., Dept. Biofunct. Eval., Gifu Pharmaceut. Univ.
Glycoprotein nonmetastatic melanoma protein B (GPNMB)
has a neuroprotective effect against neuronal cell death
caused by the accumulation of abnormal mutated proteins. It
is known that the accumulation of pathological proteins in-
duces endoplasmic reticulum (ER) stress leading to cell dam-
age. The aim of this study was to determine the role of
GPNMB in the ER stress response. GPNMB was greatly up
regulated by ER stress such as thapsigargin. Under the ER
stress conditions, GPNMB relocated to the nucleus and spe-
cifically up regulated expression of BiP at the mRNA level
by promoting the BiP pre mRNA splicing, not through the
pathways initiated by the three major transducers of the un-
folded protein response : IRE1, PERK, and ATF6. Further-
more, we found that the protein level of BiP and the infarc-
tion were increased and attenuated, respectively, in Gpnmb
transgenic mice after occlusion of the middle cerebral artery,
in comparison with wild type mice. Thus, our findings indi-
cate that GPNMB enhances the BiP expression by promoting
the splicing (thereby preventing cell death caused by ER
stress) and could be a therapeutic target in ER stress related
disorders.
2-P-105 Functional analysis of mDia,
an actin nucleator, in sperm
morphogenesis
Dean Thumkeo, Satoko Sakamoto, Shuh Narumiya
MIC., Kyoto Univ. Fac. Med.
Sperm morphogenesis is an intricate developmental process
that requires cell cell interaction between male germ cell
and Sertoli cell through the apical ectoplasmic specialization
(ES) junction. Although it is known that F actin is concen-
trated at apical ES junction, the molecule(s) involved therein
and the underlying mechanism is obscured. Here, we docu-
ment that mDia1 and mDia3, the actin nucleators of formin
family, are dominantly expressed in Sertoli cells and indis-
pensable for ES junction. Loss of mDia1/3 in Sertoli cells re-
sults in abnormal sperm shape and male infertility. Utilizing
superresolution microscopy and single molecule imaging, we
found that mDia1/3 facilitate remodeling of a highly dynamic
F actin meshwork in Sertoli cells though its polymerization
activity. This unique F actin architecture serves as the basis
of apical ES junction that shaping sperm morphology.15
2-P-106 Shikonin inhibits the fMLP
stimulated O2 generating NADPH
oxidase in neutrophils by targeting Ca2+
fluxes
Lucia S. Yoshida 1, Kimiko Kazumura 2, Akiko Hara 2,
Tomohito Kakegawa 3, Hiromi Takano Ohmuro 1
1 Res. Inst. Pharm. Sci., Musashino Univ., 2Hamamatsu Photonics K.K., Central
Res. Lab., 3 Josai Intl. Univ., Fac. Pharm. Sci.
Background, aims : We have shown that shikonin, the major
active substance of ’Shikon’, has antiinflammatory, antioxi-
dant and wound healing effects through its multiple targets
like key protein kinases in the inflammation cascade, nitric
oxide synthase, NADPH oxidase 2 (Nox2), as well as expres-
sion of pro and/or antiinflammatory genes in various cell
types. Presently, by simultaneous monitoring of intracellular
Ca2+ level ([Ca2+]i) and superoxide (O2 ) generation by fluores-
cence and chemiluminescence, respectively, we aimed to elu-
cidate whether shikonin targets Ca2+ fluxes essential for acti-
vation of the O2 generating Nox2 in fMLP stimulated neu-
trophils. Results : Shikonin inhibited the fMLP induced
[Ca2+]i elevation and O2 generation in a synchronized, dose de-
pendent manner (IC50s : 1.45 and 1.12 μM, respectively). It in-
hibited the inositol 1,4,5 trisphosphate induced Ca2+ release
(IICR) and the store operated Ca2+ entry (SOCE) that are both
required for Nox2 activation by fMLP : IC50s for changes in
[Ca2+]i and O2 generation showed submicromolar values of
around 0.3 μM in average. Conclusion : It is shown for the
first time that shikonin inhibits the fMLP stimulated Nox2
activity by targeting Ca2+ fluxes like IICR and SOCE.
2-P-108 Adrenoceptor mediated
isoform specific regulation ofTGF β
expression in macrophages
Yoshiki Yanagawa, Sachiko Hiraide, Kenji Iizuka
Dept. Pharmacol., Sch. Pharmaceu. Sci., Health Sci. Univ. of Hokkaido
Transforming growth factor (TGF) β is involved in not only
immune regulations but also tissue repairing. TGF β consists
of TGF β1, β2, and β3 in mammals. However, less is known
about isoform selective transcriptional regulation of this cy-
tokine in macrophages. We investigated the effect of adrena-
line on the macrophage expression of TGF β isoforms in
RAW264.7 macrophages and murine bone marrow derived
macrophages. Treatment with adrenaline markedly upregu-
lated the mRNA expression of TGF β3 but not TGF β1 and
β2. Agonist and antagonist study demonstrated that adrena-
line induced TGF β3 mRNA expression was mediated via β
2 adrenoceptor. Protein kinase A (PKA) inhibitor H89 sig-
nificantly attenuated the adrenoceptor mediated induction of
TGF β3 mRNA expression. The membrane permeable
cAMP analog 8 Br cAMP upregulated the mRNA expres-
sion of TGF β3 but not TGF β1 and β2. Thus, β2 adrenocep-
tor mediated cAMP PKA pathway appears to be responsible
for the induction of TGF β3 mRNA expression. However,
lipopolysaccharide suppressed adrenaline induced TGF β3
mRNA expression. Adrenoceptor mediated TGF β3 expres-
sion by macrophages might influence immune regulations
and tissue repairing in stressful conditions, which induce
adrenaline secretion.S212-P-107 Signaling of prostaglandin E
receptors, EP3 and EP4 facilitates wound
healing and lymphangiogenesis with
enhanced recruitment of CD11b+
macrophages in mice
Kanako Hosono 1,2, Risa Isonaka 2, Tadashi Kawakami 2,
Shuh Narumiya 3, Masataka Majima 1
1Dept. Pharmacol. Kitasato Univ. Sch. Med., 2Dept. Physiol. Kitasato Univ. Sch.
Med., 3 Center for Innovation in Immunoregulation Technology and Therapeutics,
Kyoto Univ. Grad. Sch. Med.
Lymphangiogenesis plays an important role in homeostasis,
metabolism, and immunity, and also occurs during wound
healing. Here, we examined the roles of prostaglandin E2
(PGE2) receptor (EP) signaling in enhancement of lymphangi-
ogenesis in wound healing processes. Lymphangiogenesis
was up regulated in the granulation tissues at the margins of
punched hole wounds in mouse ears, and this increase was
accompanied by increased expression levels of COX 2 and
mPGES 1. Administration of a COX 2 inhibitor suppressed
lymphangiogenesis in the granulation tissues and reduced the
induction of the pro lymphangiogenic factors, VEGF C and
VEGF D. Topical applications of selective EP receptor ago-
nists enhanced the expressions of LYVE 1 and VEGFR 3.
The wound healing processes and recruitment of CD11b+
macrophages, which produced VEGF C and VEGF D, were
suppressed under COX 2 inhibition. Mice lacking either EP3
or EP4 exhibited reduced wound healing, lymphangiogenesis
and recruitment of CD11b+ macrophages, compared with
wild type mice. COX 2 and EP3/EP4 signaling may be novel
targets to control lymphangiogenesis in vivo.
2-P-109 Host Derived Bone Marrow
Cells ExpressingVascular Endothelial
Growth Factor Receptor 1 Regulates
Growth of EndometrialTissues and
Angiogenesis in a Mouse
Transplantation Model
Kazuki Sekiguchi 1, Kanako Hosono 1, Masako Honda 2,
Hirohito Kawauchi 2, Nobuya Unno 2, Masataka Majima 1
1Dept. Pharmacol., Kitasato Univ. Sch. Med., 2Dept. Obstet Gynecol., Kitasato
Univ. Sch. Med.
Background : Development of endometriosis is closely related
to angiogenic responses. Methods : Endometrial fragments
were implanted to the host peritoneal wall. Endometrial tissue
growth and microvessel density in the implants were deter-
mined.Results : When C57BL/6 (WT) endometrial fragments
were implanted into VEGFR1 tyrosine kinase knockout (KO)
mice (WT >KO) and KO >KO, the tissue growth and CD31+
microvessel density were significantly suppressed in com-
parison to WT >WT. Large population of the cells in en-
dometrial implants were positive to VEGFR1 in WT >WT.
CD11b+ cells and S100A4+ cells were accumulated into the
implants, and most of these cells were VEGFR1 positive.
When WT fragments were implanted into GFP bone marrow
chimera WT mice, GFP+ cells migrated into endometrial im-
plant, and most of these cells were VEGFR1 positive.When
WT fragments were implanted into GFP bone marrow chi-
mera KO mice, the tissue growth and microvessel density
were significantly suppressed in comparison to WT >GFP
bone marrow chimera WT mice.Conclusions : VEGFR1 sig-
naling in the host or host derived cells were relevant to the
growth of endometrial tissues and angiogenesis.6
2-P-110 Influence of IL 18 on the
angiogenic action of M2 macrophage
Takuro Kobori, Shinichi Hamasaki, Atsuhiro Kitaura,
Takashi Kato, Atsuko Niwa, Hideo Takahashi
(Dept. Pharmacol., Facul. Med., Kinki Univ.
Interleukin (IL) 18, predominantly produced by macrophage,
promotes angiogenesis and deteriorates a variety of cancer
and rheumatoid arthritis in which angiogenesis is a compli-
cating factor. However, the detailed mechanism is poorly un-
derstood. Macrophages undergo two different polarization
states ; M1 or M2 phenotype. M2 macrophage facilitates angi-
ogenesis, while M1 has opposite action. We previously re-
vealed that IL 18 amplified IL 10 induced macrophage M2
polarization. The aim of this study is to examine the angio-
genesis mechanism of IL 18 via macrophage.
After the differentiation of a mouse monocyte/macrophage
cell line, Raw264.7, into M2 by IL 10 with or without IL 18,
each macrophage subsets or their conditioned medium were
cultured with a mouse endothelial cell line, b.End5, on the ma-
trigel. The tube formation was markedly increased by co
culture with M2 subset compared with unstimulated (M0)
one. Moreover, macrophages stimulated by IL 10 with IL 18
significantly facilitated tube formation compared with M2
subset. In contrast, conditioned medium of each subset
equally promoted tube formation. We are conducting further
research to resolve this contradiction.
In conclusion, IL 18 amplified macrophage M2 polarization,
leading to the augmentation of angiogenic action.
2-P-112 Imaging of neutrophil
circulation in septic microvascular
environment
Hidenori Wake 1, Shuji Mori 2, Hideo Takahashi 3,
Keyue Liu 1, Kiyoshi Teshigawara 1,
Masahiro Nishibori 1
1Dept. Pharmacol., Okayama Univ. Sch. Med., Dent.＆ Pharm. Sci., 2 Shujitsu
Univ. Sch. Pharm., 3Dept. Pharmacol., Kinki Univ. Sch. Med.
Sepsis is a critical disease condition with high mortality. We
have found that histidine rich glycoprotein (HRG) in plasma
decreased markedly in mouse model of sepsis, caecal ligation
and puncture (CLP). Supplementary treatment of CLP mice
with HRG restored the mice from lethal condition, associated
with the reduced inflammatory responses in the lung. In the
present study, in vivo imaging of circulating neutrophils la-
beled with anti Gr 1 Ab and circulating platelets labeled
with anti CD42c Ab was performed. In sham mice, the
spherical shape of neutrophils circulated smoothly in the
peritoneal vasculatures. In contrast, a lot of deformed neutro-
phils were attached to vascular endothelial cells in CLP mice.
Platelets aggregation was also observed on those neutrophils.
HRG treated mice had markedly fewer neutrophils attached
to endothelial cells in venules compared with control CLP
mice. The passage of purified neutrophils through artificial
microcapillary slits was evaluated by flow analyzer (MC
FAN). The spherical neutrophils treated with HRG can pass
through microcapillaries more easily compared with the neu-
trophils treated with the control buffer or HSA. These re-
sults suggested that HRG controls the smooth circulation of
neutrophils in microvessels.S212-P-111 Effects of polyphosphate on
lipopolysaccharide induced signal
transduction in macrophages
Kana Harada, Tsubasa Nakatani, Naoki Miki,
Kumatoshi Ishihara
Lab. Neuropharmacol., Fac. Pharmaceut. Sci., Hiroshima Int’l Univ.
Polyphosphate [poly(P)] is a linear polymer of tens to hun-
dreds of orthophosphates linked by high energy phosphate
bonds. Poly(P) is naturally found in bacteria and mammals
where poly(P) is likely associated with virulence and inflam-
mation, respectively. We previously showed that exogenous
poly(P) reduced the production of nitric oxide (NO), an antim-
icrobial factor, in lipopolysaccharide (LPS) stimulated
macrophages. Furthermore, poly(P) suppressed LPS induced
expression of inducible NO synthase (iNOS) mRNA and pro-
tein. In this study, to clarify how poly(P) suppressed iNOS ex-
pression, we examined the effects of poly(P) on LPS induced
signal transduction in macrophages. Macrophages harvested
from the peritoneal cavities of C57BL/6J mice were treated
with poly(P) for 5 min and then stimulated with LPS. LPS
stimulation markedly increased Tyr701 phosphorylated sig-
nal transducer and activator of transcription 1 (STAT1).
Poly(P) treatment inhibited LPS induced phosphorylation of
STAT1. Therefore, poly(P) may decrease iNOS expression
and NO production through deactivation of STAT1 in LPS
stimulated macrophages. This may affect host defense
against infection.
2-P-113 Functional blocking
monoclonal antibody against
Semaphorin 3A improves the survival
rate of lipopolysaccharide induced
sepsis mice
Aoi Jitsuki Takahashi 1, Naoya Yamashita 1,2,
Yoshio Goshima 1
1Dept. Mol Pharmaco＆ Neurobio., Yokohama Univ. Sch. Med., 2Dept. Bio., Johns
Hopkins Univ.
Semaphorin 3A (Sema3A), originally identified as a potent
growth cone collapsing factor in developing sensory neurons,
plays a key role in immune, cardiovascular, bone metabolism
and neurological systems. In the present study, we screened
anti Sema3A antibodies from the Autonomously Diversifying
Library (ADLibⓇ) selection system. We found one monoclonal
antibody that blocked Sema3A induced growth cone collapse
in cultured chick dorsal root ganglia (DRG) neurons. We fur-
ther developed chick mouse chimeric and humanized anti
Sema3A antibodies that were effective in neutralizing the ef-
fects of Sema3A in vitro. Moreover, the anti Sema3A mono-
clonal antibody was effective for improving the survival rate
in lipopolysaccharide (LPS) treated mice, even when admin-
istered after LPS challenge. Furthermore, we examined the
effect of anti Sema3A antibodies on plasma levels of plasmi-
nogen activator inhibitor 1 (PAI 1). PAI 1 is a predictor of
death for disseminated intravascular coagulation, a critical
complication of sepsis. Anti Sema3A antibody, when adminis-
tered after LPS challenge, decreased PAI 1 plasma levels.
Our antibody is a therapeutic agent that prevents human dis-
eases related to Sema3A hyperfunction.7
2-P-114 Effect of Shitei To, a
traditional Chinese medicine, on drug
induced convulsions in mice
Reiko Ishii Nozawa 1, Eriko Fukuda 2, Masaki Baba 2,
Yoshihito Okada 2, Hajime Kagaya 1
1Dept. Clin. Pharmaceut., Meiji Pharmaceut. Univ., 2Dept. Nat. Med. Phytochem.,
Meiji Pharmaceut. Univ.
Cancer patients sometimes have hiccups for the enforcement
of chemotherapy or for tumor itself. Hiccups are considered
as a form of convulsion of diaphragm. For treatment of in-
tractable hiccups, a number of major tranquilizer or anticon-
vulsant medications have been used. The traditional Chinese
medicine Shitei To, which is a mixture of extracts from
Shitei, Shokyo and Choji, has long been used for the treatment
of hiccups in Japan and China. Shitei To might be effective
against convulsions since the anticonvulsants are effective
against intractable hiccups. In this study, we examined the
anticonvulsant effect of Shitei To and Shitei extract on ex-
perimental convulsion models, chemically induced convul-
sions (strychnine and picrotoxin) in mice. Mice were pre-
treated Shitei To, Shitei extract (p.o.) at a specified time
prior to injection of strychnine and picrotoxin (i.p.). In these
experiments, the latency to clonic convulsions was measured
and recorded in seconds from the beginning of injection of
convulsant to the appearance of clonic convulsions. Shitei To
and Shitei significantly prolonged the latency to strychnine
and picrotoxin induced clonic convulsions. These findings
suggest that Shitei To has anticonvulsant effects.
2-P-116 Ameliorative effect of
Yokukansan ka Chinpi Hange on
memory and BPSD like behavior in
Alzheimer’s model rats
Masaki Nagao 1, Hiroshi Moriyama 1, Shuhei Fujita 1,
Mosaburo Kainuma 3, Nobuaki Egashira 4,
Takuya Watanabe 1, Kaori Kubota 1,
Shutaro Katsurabayashi 1, Katsunori Iwasaki 1,2
1Dept. Neuropharmacol. Fukuoka Univ. Sch. Pharm. Sci., 2 Ins. Aging and Brain
Sci., 3Dept. Med. Kyusyu Univ. Hospital., 4Dept. Pharm. Kyusyu Univ. Hospital.
Alzheimer’s disease (AD) shows not only memory impairment
but also psychiatric symptom such as aggression, anxiety and
depression (BPSD like behavior). We previously demonstrated
that Yokukansan, a traditional herbal medicine, improves mem-
ory impairment of AD model rats, which combined, with i.c.v
injection of beta amyloid and cerebral ischemia. Yokukansan
ka Chinpi Hange (YKSCH) is an additional medicine, which
was added to Chinpi and Hange to Yakukansan. Recently
YKSCH is suggested to administration for therapy of AD. How-
ever, the effect of YKSCH on symptoms in AD model animal is
not elucidated. Therefore we examined the effect of YKSCH on
spatial memory impairment and anxiety in AD model rat.
YKSCH improved memory impairment in 8 arm radial maze
task. The effect is similar to that of Yokukansan. YKSCH also
ameliorate anxiety in elevated plus maze task and light dark
room task. These results suggest that the main action of
YKSCH is due to the effect of YKS included in YKSCH and
Chinpi and Hange would not play main effects of YKS but sup-
porting of digestion and absorption of YKS. YKSCH thought to
be useful for memory impairment and anxiety of AD, espe-
cially of old patients with weak physical strength.S212-P-115 Daily administration of
keishito prevents social isolation
induced impairments of sociability and
attention related behaviors in mice
Yaoyu Han 1, Hironori Fujiwara 1, Ryo Okada 1,
Suresh Awale 2, Ryota Araki 3, Takeshi Yabe 3,
Kinzo Matsumoto 1
1Div. Med. Pharmacol., Inst. Nat. Med., Univ. Toyama, 2Div. Nat. Drug
Discovery, Inst. Nat. Med., Univ. Toyama, 3 Lab. Funct. Biomolecul. Chem.
Pharmacol., Fuc. Pharm. Sci., Setsunan Univ.
Social isolation rearing (SI) post a weaning period induces hy-
peractivity and deficits of sociability and attention like be-
haviors in rodents. Therefore, SI is likely to offer a putative
animal model of mild developmental disorders (MDD) includ-
ing attention deficits and hyperactivity disorder. This study
aimed to clarify if Keishito (KST) is beneficial to neuro psy-
chiatric symptoms related to MDD using SI mouse, and its
possible mechanism. Four week old male ICR mice were
housed in a group or socially isolated for 5 weeks. The daily
administration of KST (2,032 mg/kg, p.o.) was started from
week 0 and week 2 after starting SI. Sociability and atten-
tion related behaviors were elucidated by a 3 chamber test
and a water finding test, respectively, at 2 3 weeks after
starting the administration. When the administration was
started from week 0 but not from week 2, KST improved SI
induced deficits in sociability and attention like behaviors.
These findings suggest that administration of KST from an
early stage may be useful for prevention of neuropsychiatric
symptoms related to MDD. The potential molecular mecha-
nisms underlying the effects of KST are under investigation.
2-P-117 Acanthopanax gracilistylus
and Bacopa monnieri promote
endogenous neurogenesis in the
hippocampal dentate gyrus of adult
mouse
Masanori Yoneyama, Kiyokazu Ogita
Dept. Pharmacol., Fac. Pharm. Sci., Setsunan Univ
Acanthopanax gracilistylus (AG) and Bacopa monnieri (BM)
are medicinal plants which have been only used as traditional
medicine to improve intelligence and memory but also taken
as vegetables in Vietnam for long time. To elucidate the ef-
fect of AG and BM on endogenous neurogenesis in the mam-
malian brain, we evaluated the effect of treatment with the
extracts from AG and BM on hippocampal neurogenesis in
the adult mouse. Either AG extracts (360 mg/kg, p.o.), BM ex-
tracts (100 mg/kg, p.o.) or water was administrated once a
day for 7 days. To label mitotic cells, we gave mice a single
series of 2 injections of BrdU every 12 h on the first day after
treatment with the extracts and then prepared hippocampal
sections for determination of the number of the positive cells
positive to BrdU and NeuN. Treatment with AG or BM ex-
tracts markedly increased the number of BrdU positive cells
in the granule cell layer and subgranular zone on day 7. On
day 28, BrdU/NueN positive cells were significantly in-
creased in the number in the dentate gyrus by treatment
with AG or BM extracts. These results suggest that both AG
and BM have the ability to promote endogenous neurogenesis
in the adult hippocampal dentate gyrus.8
2-P-118 The mechanism of
antiinflammatory effect of kakkonto
Toshiaki Ara, Norio Sogawa
Dept. of Pharmacol, Matsumoto Dental Univ.
We examined antiinflammatory effects of kakkonto widely
used in antiinflammatory diseased. Kakkonto concentration
dependently decreased LPS induced PGE2 production in hu-
man gingival fibrablasts (HGFs). Kakkonto decreased COX 1
activity to approximately 70% at 1 mg/ml, but did not affect
COX 2 activity. Kakkonto did not affect cPLA2, annexin1 or
LPS induced COX 2 expression. Kakkonto suppressed LPS
induced ERK phosphorylation, which is known to lead to
ERK activation and cPLA2 phosphorylation. These results
suggest that kakkonto decreased PGE2 production by inhibi-
tion of cPLA2 phosphorylation and its activation via inhibition
of ERK phosphorylation.
Kakkonto is constituted with seven herbs (kakkon, taiso, mao,
kanzo, keihi, shakuyaku and shokyo). Next, we examined
which herbs (other than kakkon) decrease PGE2 production.
Shokyo strongly and concentration dependently, and kanzo
and keihi moderately decreased LPS induced PGE2 produc-
tion. These herbs did not altered cPLA2, annexin1 and LPS
indeced COX 2 expression. Keihi inhibited COX 2 activity to
approximately 70% at 1 mg/ml but kanzo and shokyo did not.
Keihi suppressed LPS induced ERK phosphorylation but
kanzo and shokyo did not. Currently, we examined precisely
the mechanism that shokyo decreases PGE2 production.
2-P-120 Inhibitory effect of 1 methyl
2 undecyl 4 (1H) quinidone on high
phosphate induced calcification of
human aortic valve interstitial cells
Kazuhiko Seya 1, Mari Chiyoya 1,2, Zaiqiang Yu 1,2,
Haruhisa Kikuchi 3, Kazuyuki Daitoku 2,
Manabu Murakami 1, Shigeru Motomura 1,
Ikuo Fukuda 3, Yoshiteru Oshima 3,
Ken Ichi Furukawa 1
1Dept. Pharmacol., Hirosaki Univ. Grad. Sch. Med., 2Dept. Thorac. Cardiovasc.
Surg., Hirosaki Univ. Grad. Sch. Med., 3Grad. Sch. Pharmaceut. Sci., Tohoku
Univ.
Since calcific aortic stenosis (CAS) was characterized by ectopic
valve calcification, stenosis of the orifice area, the inhibition of
calcification has been medically critical. The aim of this study
was to investigate the inhibitory effect of evocarpine and its de-
rivatives extracted from the fruits of Evodia rutaecarpa on high
phosphate induced calcification of human aortic valve interstitial
cells (HAVICs). HAVICs, obtained from patients with CAS, were
cultured in the medium containing high phosphate (3.2 mM) after
the cells reached confluency. High phosphate significantly accel-
erated the HAVICs calcification after 7 days of culture. 1 methyl
2 undecyl 4(1H)quinidone (MUQ, 30 300 nM), an evocarpine de-
rivative, dose dependently inhibited the high phosphate induced
HAVICs calcification by attenuation of type III sodium dependent
phosphate cotransporter (Pit 1) gene expression. On the other
hand, evocarpine and other derivatives failed to inhibit. PiT 1 is
known to contribute to the phosphate uptake and its activation is
thought to be participated in calcification. These results suggest
that MUQ inhibits high phosphate induced HAVICs calcification
by inhibiting PiT 1 induced phosphate uptake.S212-P-119 Effects of icariside C3 isolated
from apple leaves and nerolidol on
adrenal catecholamine secretion
Takafumi Kawaguchi 1, Risa Akiyoshi 1,
Takahiro Inose 1, Mio Aoki 1, Hiroto Fukuda 1,
Naoko Kuwabara 1, Mikihiro Yoshie 1,
Kazuhiro Tamura 1, Akihito Yokosuka 2,
Yoshihiro Mimaki 2, Hiroto Sato 3, Sadao Komori 4,
Akira Suzuki 4, Masahiko Kutsukake 5,
Eiichi Tachikawa 1
1Dept. Endcrine/Neural Pharmacol. Tokyo Univ. Pharm＆ Life Sci., 2 Dept.
Medic. Pharmacog. Tokyo Univ. of Pharm＆ Life Sci., 3Dept. Cen. for Funda. Lab.
Edu. Tokyo Univ. Pharm＆ Life Sci., 4Dept. Agro biosci. Facul. of Agri. Iwate
Univ., 5Grad. Sci. Facul. Pharmaceu. Sci. Edu. Toyama Univ..
Apple leaves are discarded in large amounts to facilitate the
growth of apple fruits. To beneficially utilize the apple leaves,
we are trying to isolate some components from the leaves, in
which a sesquiterpene glycoside icariside C3 was found for the
first time. Adrenal chromaffin cells in response to ACh secret
catecholamines (CA) and maintains homeostasis or corps with
stress. However, under the long term or the excessive stress,
the oversecreted CA reveals a lot of adverse effects. Icariside
C3 obtained from the leaves was only a few amounts. There-
fore, nerolidol (Ne), which is an analog of aglycone of the gly-
coside, was used in the further study. Ne inhibited the ACh
evoked CA secretion and the ACh induced Na+ influx in the
cells. But Ne did not have a significant effect on the CA secre-
tion induced by alamethicin, a Ca2+ channel forming peptide.
The dose response curve of ACh was shifted downward by
Ne. Thus, it is shown that Ne noncompetitively inhibits CA se-
cretion from the adrenal chromaffin cells stimulated by ACh.
2-P-121 Biological activities of a
dorsal lectin from the devil stinger,
Inimicus japonicus
Hideyuki Nakagawa 1, Takeshi Yamaguchi 1,
Kozue Edo 2, Sachio Nishio 2, Hitomi Sakai 3,
Kumio Yokoigawa 3, Mitsuko Shinohara 4,
Kiyoshi Ohura 4
1Dept. of Pharmacol., Fac. of Nursing, Shikoku Univ., 2Dept. Nutritional Sci.,
Division, Shikoku Univ., 3Dept. Envurinmental Symbiosis, Inst. of Scio Arts and
Sci., Tokushima Univ., 4Dept. Pharmacol., Osaka Dent. Univ.
The devil stinger Inimicus japonicus , which belongs to the
family Synanceiidae has 17 dorsal, 1 pelvic and 2 anal spines,
which contain venom glands that are covered by an integu-
mentary sheath. Envenomation occurs when people care-
lessly handle or step on these fish and are stung by the dorsal
spines. The pain and swelling from the fish wounds develop
rapidly. The pain is radiation and sever. However, there is
little information available regarding the biological and
physiological properties of the dorsal venom from I. japoni-
cus . Therefore, in the present study we report the mitogenic
and chemotactic activities of a dorsal venom lectin. A dorsal
lectin was isolated using a combination of affinity chromatog-
raphy techniques. A single band was detected on a native
PAGE gel with a relative molecular mass of 97 kDa. The N
terminal partial amino acid of the intact 75 kDa subunit of the
97 kDa lectin was found to be DHEDS. The agglutination of
rabbit erythrocytes by the 97 kDa was inhibited effectively
by methyl α D mannoside.The 97 kDa lectin had mitogenic
activity on murine splenocytes and chemotactic activity on
guinea pig neutrophils. These results suggest that the devil
stinger, I. japonicus , may be novel resource for biologically
active substances.9
2-P-122 IkarisosideA inhibits
catecholamine secretion and synthesis
in cultured bovine adrenal medullary
cells
Xiaojia Li 1, Yumiko Toyohira 1, Takafumi Horisita 2,
Keita Takahashi 3, Shin Ishikane 1, Yukari Yoshinaga 1,
Susumu Ueno 4, Masato Tsutsui 5,
Nobuyuki Yanagihara 1
1Dept. Pharmocol., Unvi. Occup. Environ. Hlth., Sch. Med., 2Dept. Anesthe.,
Unvi. Occup. Environ. Hlth., Sch. Med., 3Dept. Microbiol. and Immunol., Gifu
pharmaceut. Univ. Biopharmaceut. Sci., 4Dept. Occuo. Toxicol., Inst. Indust. Ecol.
Sci. Unvi. Occup. Environ. Hlth., Sch. Med., 5Dept. Pharmocol., Grad. Sch. Med.,
Univ. of Ryukyus
We report here the effects of four flavonol glycosides : ikarisoside
A, icariin, epimedicin C,and epimedoside A derived from the plants
of the genus Epimedium on catecholamine secretion and synthesis
in cultured bovine adrenal medullary cells. We found that
ikarisoside A(0.3 100μM), but not its aglycon and the other three fla-
vonol glycosides, concentration dependently inhibits catecholamine
secretion, 22Na+ influx and 45Ca2+ influx induced by acetycholine
(ACh). When the concentration of ACh in the incubation medium in-
creased from 3 to 300μM, they did not overcome the inhibitory effect
of ikarisoside A.In Xenopus laevis oocytes expressing α3β4 nicotinic
ACh receptors, ikarisoside A directly inhibited the current evoked
by ACh. Ikarisoside A also inhibited 14C catecholamine synthesis
and tyrosine hydroxylase activity induced by ACh. The present
findings suggest that ikarisoside A inhibits ACh induced catechola-
mine secretion and synthesis through suppression of 22Na+ influx and
subsequent 45Ca2+ influx in bovine adrenal medulla cells. It is possible
that ikarisoside A may suppress the hyperactive catecholamine sys-
tem induced by stressor emotional excitation.
2-P-124 Neuroprotective effect of S
allyl L cysteine derivatives against
endoplasmic reticulum stress induced
cytotoxicity
Yasuhiro Kosuge, Toru Imai, Kumiko Ishige,
Yoshihisa Ito
Lab. Pharmacol., Sch. Pharma., Nihon Univ.
S allyl L cysteine (SAC), a sulfur containing amino acid pre-
sent in aged garlic extract, is known to have neuroprotective
properties. In the present study, in order to explore SAC re-
lated compounds that might have stronger neuroprotective
activity, we synthesized various structurally related deriva-
tives of SAC and examined their effects on endoplasmic re-
ticulum (ER) stress induced neurotoxicity in cultured hip-
pocampal neurons and μ calpain activity using an in vitro as-
say system. Among the compounds tested, S propyl L cyste-
ine (SPC) exhibited the strongest neuroprotective activity in
the cultured neurons, followed by S ethyl L cysteine (SEC)
and S methyl L cysteine (SMC). Unlike SAC and SMC, SPC
and SEC did not have inhibitory activity on μ calpain, sug-
gesting that the protective effect of SEC and SPC against ER
stress induced neuronal cell death is not attributable to μ
calpain inhibition. Taken together, these results suggest that
the number of linear carbon atoms in the 3 alkylthio group of
SAC derivatives plays a key role in potentiating the protec-
tive activity against ER stress induced neurotoxicity.S22-P-123 Effects of flavones, apigenin
and luteolin, on catecholamine secretion
and tyrosine hydroxylase in cultured
bovine adrenal medullary cells
Yumiko Toyohira, Xiaojia Li, Yukari Yoshinaga,
Hiroka Baba, Yuki Matsuda, Shin Ishikane,
Nobuyuki Yanagihara
Dept. Pharmacol., Univ. Occup.＆ Environ. Hlth., Sch. Med.
Flavonoids, plant pigments, have been shown to exert a vari-
ety of biological activities including antioxidant, anti inflam-
matory and anti cancer properties. Two major flavones, api-
genin and luteolin, exhibit a broad spectrum of biological ac-
tivities including neuroprotective effects. However, it re-
mains unknown whether flavone could affect the functions of
the noradrenergic neurons. We examined the effects of api-
genin and luteolin on catecholamine secretion and the phos-
phorylation of tyrosine hydroxylase (TH) in cultured bovine
adrenal medullary cells. Apigenin decreased catecholamine
secretion through suppression of nicotinic acetylcholine re-
ceptor, voltage dependent Na+ channels and voltage depend-
ent Ca2+ channels in a concentration dependent manner (3
100 μM). Luteolin had little effect on catecholamine secretion
elicited by ACh, veratridine and high K+. The treatment
with apigenin inhibited the phosphorylation of Ser31 in TH
induced by acetylcholine, whereas the treatment with api-
genin alone produced the increase in either Ser31 or Ser40
phosphorylation. These findings suggest that apigenin modu-
late the functions of the adrenal medulla and probably norad-
renergic neurons.
2-P-125 Neuroprotective effect of
fermented papaya preparation (SAIDO
PS501) via activation of astroglial anti
oxidative system
Shinki Murakami 1,2, Ikuko Miyazaki 2,
Masato Asanuma 2
1 SAIDO Co., 2Dept. of Medical Neurobiology, Okayama Univ. Grad. Sch. of Med.,
Dent.＆ Pharamceut. Sci.
Fermented papaya preparation (FPP ; SAIDO PS501) pro-
duced by fermentation of unripe papaya with a variety of en-
zymes, has been reported to possess multifunction that a radi-
cal scavenging activity and protective effects against oxida-
tive stress (OS) related diseases. Previously, we demon-
strated that FPP treatment could induce activation of Nrf2
and FPP treated astrocytes protected neurons against OS in
primary culture. In the present study, we investigated the ef-
fects of FPP treatment on the Nrf2 and glutathione (GSH)
level in astrocytes using primary cultured astrocytes and
mice. Treatment with FPP induced the up regulation of GSH
level in the cultured striatal astrocytes. Oral administration
of FPP for 2 weeks increased the nuclear Nrf2 expression
and also up regulated GSH level in the striatum of mice.
These results suggest that FPP can enhance anti oxidative
property of astrocytes by, in part, activation of Nrf2 and up
regulation of GSH.20
2-P-126 Changes by canola (rapeseed)
oil ingestion of steroid hormone
metabolism in SHRSP
Satomi Yagi 1, Mai Nishikawa 1, Hitomi Hanai 1,
Sayo Suzumura 1, Yukiko Naito 2, Kenjiro Tatematsu 3,
Daisuke Miyazawa 1, Yoko Hashimoto 4,
Aya Yamamura 1, Hiroyuki Ohnishi 1, Naoki Ohara 1,
Harumi Okuyama 1
1 Coll. Pharmacy, Kinjo Gakuin Univ., 2 School Allied Health Sci., Kitasato Univ,
3 Lab. Radiochem., Gifu Pharm. Univ., 4Dpt. Biochem., School Dent., Aichi Gakuin
Univ
Canola oil (CA) ingestion shortens the life span of SHRSP be-
ing accompanied by an increased level of plasma aldosterone.
The increase in aldosterone may exacerbate the genetic dis-
eases in SHRSP and plays a role in the mechanisms underly-
ing the adverse effects of CA. In the present study we aimed
to examine whether or not CA ingestion changes the expres-
sion of enzymes which catalyze the production of intermedi-
ate metabolites in steroid production pathway. Male SHRSP
of 4 week old were fed an AIN 93 G based diet containing 10
w/w% CA or soybean oil (SO, control) as the sole fat nutrient
for 8 weeks. The expressions in the testis of mRNA and pro-
tein of StAR, CYP11A1 and CYP17 were determined by RT
PCR and western blot, respectively. The expression of
mRNA for each of the above mentioned enzymes was de-
creased significantly by CA ingestion as compared with those
in the animals given SO. CYP11A1 protein also was de-
creased. On the other hand, neither StAR nor CYP17 protein
was not changed. From these results, at least CYP11A1 ap-
pears to one of the target molecules of CA toxicity but the
reason for the discrepancy between expression levels and
mRNA and protein in other enzymes is not clear.
2-P-128 Therapeutic effect of
lactoferrin on acetaminophen induced
liver injury
Saki Ohtake 1, Haruka Komatsuzaki 1,
Hiroyuki Kiyoto 1, Shinji Kagaya 3, Maki Tsuji 1,2,
Kohsuke Hayamizu 1,2, Makoto Nakano 1,2,
Tatsuo Hoshino 3, Nobuo Izumo 1,2, Yasuo Watanabe 1,2
1Department of Food Chemistry, Yokohama University of Pharmacy., 2General
Health Medical Center, Yokohama University of Pharmacy., 3NRL Pharma, Inc.
Lactoferrin (LT) is a protein contained in milk of mammali-
ans including human. Effects of LT on functions of bone, im-
mune system, pain relieving have been reported. However,
anti inflammatory effects of LT have not been well under-
standings. In this study, we examined the therapeutic effect
of LT on acetaminophen induced liver injury. The ICR male
mice of 8 weeks old were divided into 4 groups. One was the
saline administration group and the other three groups were
the different dosage of LT and acetaminophen (APAP : 0.5
mg/kg) administration groups. After 1 or 2 hours of APAP
administration, mice were administered either with or with-
out LT (10 or 100 mg/kg/day, p.o.). Serum samples were col-
lected 3, 24, and 48 hours after APAP administration. Serum
AST and ALT levels of mice were measured. In the result,
AST and ALT levels significantly increased 24 hours after
the APAP administration. However, administrations of LT
were significantly suppressed the increases of serum AST
and ALT levels. These results suggested that LT would have
a therapeutic effect on acetaminophen induced liver injury.S22-P-127 Effects of canola oil intake on
circadian blood pressure variation in
stroke prone spontaneously
hypertensive rats fed diets containing
canola oil for 8 weeks
Yukiko Naito 1,2, Naoki Ohara 3
1Dept. Health Sci., Sch. Allied Health Sci., Kitasato Univ., 2Dept. Genom. Med.,
Natl. Cerebral Cardiovascular Ctr., 3 Kinjo Gakuin Univ. Sch. Pharm.
We have already confirmed that canola oil intake shortens the
survival time of stroke prone spontaneously hypertensive
rats (SHRSP), which is a kind of lifestyle related disease
model animal. In this background, the promotion of hyperten-
sion, the progress of vascular deterioration and the injury of
heart and kidney. In the present study, to clarify the mecha-
nism of the promotion of hypertension, SHRSP were fed diets
containing 10 w/w% canola oil or soybean oil (control) for 8
weeks. Blood pressure was continuously monitored using a te-
lemetry system. After the period, blood biochemistry was ex-
amined, and gene expressions in adrenal grand were assayed.
In the continuous blood pressure measurement, blood pres-
sure of the light period was increased in the canola oil group
compared with the soybean oil group. Therefore, it is sug-
gested that the increase of blood pressure in the light period
may the progress of vascular deterioration. However, the re-
lationship between the gene expression of catecholamine me-
tabolism related enzymes and the blood pressure changes did
not become clear. Further studies are needed to clarify the
mechanism.
2-P-129 Characteristics of
memantine induced stereotyped
behaviors
Nobue Kitanaka 1, Junichi Kitanaka 1, Yukiya Okada 1,
Sayaka Ogura 1, Yoshiro Kubota 1, Yumi Mimura 1,
Koh ichi Tanaka 2, Nobuyoshi Nishiyama 2,
Motohiko Takemura 1
1Dept. Pharmacol., Hyogo Col. Med., 2Div. Pharmacol., Dept. Pharm., Sch.
Pharm., Hyogo Univ. Hlth. Sci.
A single administration of mice with memantine, the NMDA
receptor antagonist available for the treatment of Al-
zheimer’s disease, induced stereotyped behaviors in dose
and time dependent manners. The predominant component
of the memantine induced stereotyped behaviors was a con-
tinuous, exaggerated sniffing, while a psychostimulant meth-
amphetamine (METH) predominantly induced a stereotyped
biting. The memantine induced stereotyped sniffing was at-
tenuated by pretreatment with haloperidol, a dopamine D2 re-
ceptor antagonist, and betahistine, an agent for treatment of
vertigo associated with Ménière’s disease which is an ana-
logue of histamine with weak agonist properties at histamine
H1 receptors and more potent anatgonistic effects at hista-
mine H3 receptors. These observations suggest that meman-
tine induced stereotypies via unknown mechanisms which
may be different from those of METH. Activation of hista-
mine H1 receptors can effectively suppress stereotyped be-
haviors induced by memantine as well as those of METH.21
2-P-130 Inhibitory effects of the
histamine N methyltransferase inhibitor
metoprine on methamphetamine
actions
Junichi Kitanaka 1, Nobue Kitanaka 1,
Tomoyuki Sakamoto 1, Satoshi Okumura 1,
Koh ichi Tanaka 2, Nobuyoshi Nishiyama 2,
Motohiko Takemura 1
1Dept. Pharmacol., Hyogo Col. Med., 2Div. Pharmacol., Dept. Pharm., Sch.
Pharm., Hyogo Univ. Hlth. Sci.
In this presentation, we investigated whether treatment with
metoprine, a selective inhibitor of histamine N methyltrans-
ferase (HMT), affected methamphetamine (METH) induced re-
warding property and hyperlocomotion in male ICR mice. The
hypothalamic contents of histamine and its metabolite tele
methylhistamine were significantly increased and decreased
by metoprine, respectively. Pretreatment with metoprine de-
creased METH (0.5 mg/kg×1 injection) induced rewarding
property evaluated by CPP test. Metoprine itself showed an in-
crease in the CPP score with the same level as that observed in
mice treated with METH plus metoprine. A decreasing trend
of horizontal locomotion was observed in mice treated with me-
toprine followed by METH compared with mice treated with
vehicle followed by METH. No changes in the alternation be-
haviors or numbers of marbles buried were observed in meto-
prine treated mice measured in the Y maze test and in the
marble burying test, respectively. The locomotor activity was
augmented after metoprine administration. These observations
suggest that metoprine may improve METH action such as re-
ward and hyperlocomotion, but the agent is unlikely to affect
mood alterations or short term memory impairment.
2-P-132 Comparison of
pharmacological characteristics
between nicotine induced tremor and
essential tremor in rodents.
Naofumi Kunisawa, Higor Alves Iha, Saki Shimizu,
Yudai Atsuta, Takanori Nohara, Kento Yoshikawa,
Kentaro Tokudome, Yukihiro Ohno
Lab. Pharmacol., Osaka Univ. Pharm. Sci.
Tremor can be divided into essential tremor, parkinsonian
tremor and drug induced tremor. We previously demon-
strated that nicotine (0.5 1 mg/kg, i.p.) induced kinetic
tremor with a region specific induction of Fos protein, a bio-
logical marker of neural excitation, in the inferior olive (IO),
which was suppressed by an electrical lesioning of the IO.
Since the IO is known to be involved in generation of essential
tremor in the rat model TRM/Kyo (PLoS one 10, e0123529,
2015), we examined the effects of various anti tremor agents
on nicotine induced tremor in mice and on essential tremor
in TRM/Kyo rats to compare their pharmacological charac-
teristics. Medications for human essential tremor, propra-
nolol (β receptor antagonist), diazepam and phenobarbital
(GABAA receptor stimulants), all significantly reduced the
duration and the intensity of nicotine induced tremor as well
as essential tremor in TRM/Kyo rats. In contrast, the anti
parkinsonian agent trihexyphenidyl affected neither nico-
tine induced tremor nor essential tremor in TRM/Kyo rats.
These results show that nicotine induced tremor mimics es-
sential tremor in its pharmacological characteristics, sug-
gesting both tremor types share common tremorgenic mecha-
nisms.S22-P-131 Nicotine elicits limbic motor
seizures primarily by activating
amygdala neurons
Higor Alves Iha, Naofumi Kunisawa, Saki Shimizu,
Yudai Atsuta, Takanori Nohara, Kento Yoshikawa,
Kentaro Tokudome, Yukihiro Ohno
Osaka University of Pharmaceutical Sciences
Nicotinic acetylcholine (nACh) receptors are involved in mo-
tor seizure induction both in nicotine intoxication and human
epileptic disorders (e.g., autosomal dominant nocturnal fron-
tal lobe epilepsy). However, mechanisms underlying nico-
tine induced seizures are not fully understood. We previ-
ously demonstrated that 4 mg/kg (i.p.) nicotine evoked con-
vulsive seizures, which caused a region specific induction of
Fos protein, a biological marker of neural excitation, in the
agranular insular cortex (AIC), piriform cortex (Pir), medial
posterodorsal amygdala (MePD), medial habenular nucleus
(MHb) and thalamus (Th). Here, we conducted electrical le-
sioning and local microinjection studies to clarify the causa-
tive brain regions (foci) for nicotine induced seizures. Induc-
tion of nicotine induced seizures was evaluated 2 4 days af-
ter electrical lesioning (1 mA for 15 sec per side) and the le-
sioned sites were confirmed after the experiments. Under
these conditions, nicotine induced seizures were selectively
inhibited by MePD lesioning, but not by AIC, Pir, MHb or Th
lesioning. In addition, microinjection of nicotine directly into
the MePD effectively evoked convulsive seizure in a dose de-
pendent manner. Our results show that acute nicotine treat-
ment elicits convulsive seizures primarily by activating
amygdala neurons.
2-P-133 Development of a simple
standard method for preparation of gas
phase extract of cigarette smoke
Yuichi Mazaki, Tsunehito Higashi, Yosuke Mai,
Takahiro Horinouchi, Soichi Miwa
Dep. Cellular Pharmcol., Hokkaido Univ. Grad. Sch. Med.
Cigarette smoke consists of tar phase and gas phase. Despite
the importance of gas phase for human health, there is no sim-
ple standard method for preparation of gas phase extract of
cigarette smoke (CSE). We attempted to develop such
method. CSE was prepared by sucking cigarette smoke
through a Cambridge filter to remove tar, followed by bub-
bling it into PBS. The concentration of CSE was expressed as
virtual tar concentration, assuming that tar trapped on the
filter is dissolved in PBS. CSE preparations with the same
virtual tar concentration showed similar cytotoxic potency,
irrespective of the number of combusted cigarettes and ciga-
rette brands, as long as the concentrations in the original
CSEs are <15 mg/ml of PBS. The cytotoxic properties of the
CSE prepared with the present “continuous smoking proto-
col” were equivalent to those of the CSE prepared with “puff
smoking protocol”, in terms of cytotoxic potency, pharmacol-
ogy of their cytotoxicity and concentrations of carbonyl com-
pounds, if the tar concentrations of these CSEs are the same.
These results show that the present CSE preparation method
in combination with the virtual tar concentration can be a
simple standard method which does not require an expensive
smoking machine.22
2-P-134 Characterization of
microminipig as a newmodel for
analyzing the cardiovascular effects of
multichannel blockers
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We characterized microminipig as a model for cardio electrophar-
macological analysis. Microminipig was anesthetized with ketamine
(16 mg/kg, i.m.)/xylazine (1.6 mg/kg, i.m.), followed by 1% halo-
thane inhalation. Moxifloxacin (0.03, 0.3 and 3 mg/kg/10 min, i.v., n=
4), terfenadine (0.03, 0.3 and 3 mg/kg/10 min, i.v., n=4) and dipyrida-
mole (0.056 and 0.56 mg/kg/10 min, i.v., n=4) were administered,
and the cardiovascular responses were compared with those in pre-
vious canine studies. The low dose of moxifloxacin prolonged PR in-
terval ; the middle dose decreased heart rate and prolonged PR in-
terval ; and the high dose decreased heart rate, increased mean
blood pressure, and prolonged PR interval and QT/QTc interval.
The low dose of terfenadine hardly affected any of the cardiovascu-
lar variables ; the middle dose decreased heart rate and prolonged
QT/QTc interval ; and the high dose decreased heart rate and mean
blood pressure, and prolonged PR interval, QRS width and QT/QTc
interval. The low and high doses of dipyridamole decreased mean
blood pressure, and prolonged PR interval. The cardiovascular re-
sponses in microminipigs accorded with those in dogs, indicating
that microminipig can become an alternative animal model.
2-P-136 Assessment ofTdP risk using
human iPS derived cardiomyocytes by
JiCSA 60 compounds
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Drug induced QT prolongation via the hERG channel inhibition is a major
cause of ventricular tachycardia like torsade de pointes (TdP). Such risk of
compounds has been predicted by the preclinical in vitro IKr assays and in
vivo QT experiments in addition to the clinical thorough QT/QTc study in
which discrepancies of the results often occurred. Human iPS derived cardi-
omyocytes (hiPS CM), which are known to express multiple cardiac ion
channels including Na+, Ca2+ and K+ channels, have been increasingly used
for detecting the drug induced repolarization delay as well as arrhythmias
following early afterdepolarization. We have organized Japan iPS Cardiac
Safety Assessment (JiCSA) to validate the ussage of hiPS CM for the safety
pharmacology. We assessed proarrhythmic potential of JiCSA 60 compounds
using field potential recording of monolayer sheet of cultured hiPS CM with
Multiple Electrodes Array system. While the most of the results were essen-
tially the same as those expected from the previous knowledge, we find new
strategy to estimate the proarrhythmic potential of drug candidates.This re-
search is supported by a grant from AMED #15mk0104053h0101 (YS).S222-P-135 Development of an Ion
channel Reconstitution System and Its
Application to a Drug Screening
Platform
Ayumi Hirano Iwata 1,2, Hideaki Yamamoto 2,3,
Michio Niwano 2,4
1Grad. Sch. Biomed. Eng., Tohoku Univ., 2 JST CREST, 3 FRIS, Tohoku Univ.,
4 RIEC, TOhoku Univ.
Reconstitution of ion channel proteins in artificial bilayer
lipid membranes (BLMs) provides a useful system for drug
screenings (1). However, the mechanical fragility of BLMs
prevents them from being widely used. Recently, we have
succeeded in the formation of mechanically stable BLMs by
preparing membranes in micropores fabricated in silicon (Si)
chips (2,3). In the present presentation, I will show you our re-
cent results on the reconstitution of the human ether a go
go related gene (hERG) channels (4), the human cardiac so-
dium channels (Nav1.5) and the human GABAA receptor
(GABAAR) into the stable BLMs formed in the microaper-
tures. Ion currents of these channels were investigated in
terms of single channel conductance, voltage dependence,
and sensitivity to typical drugs.
(1) A. Hirano Iwata, Y. Ishinari, H. Yamamoto, and M. Ni-
wano : Chemistry An Asian Journal, 10 (2015) 1266 1274. (2)
A. Hirano Iwata, K. Aoto, A. Oshima, T. Taira, R. Yama-
guchi, Y. Kimura and M. Niwano : Langmuir 26 (2010) 1949
1952. (3) A. Oshima, A. Hirano Iwata, T. Nasu, Y. Kimura
and M. Niwano : Micro and Nanosystems 4 (2012) 2 7. (4) A.
Oshima, A. Hirano Iwata, H. Mozumi, Y. Ishinari, Y. Kimura
and M. Niwano : Anal. Chem. 85 (2013) 4363 4369.
2-P-137 Orphan P450 expression and
oxidative fatty acid metabolite levels in
breast cancer
Keiko Maekawa 1, Yumiko Matsuzawa 1,
Yoshiro Saito 1, Shin ichi Yachida 2
1National Institute of Health Sciences, 2National Cancer Center Research Institute
[Purpose] Cytochrome P450s (P450s) metabolize a wide range
of xenobiotics and endogenous compounds such as fatty acids.
Recently, orphan P450s with unknown physiological func-
tions were reported to be highly expressed in breast cancer
tissues and are associated with high grade tumours and poor
prognosis. This study aimed to clarify expression profiles of
orphan P450s, CYP2U1, CYP4X1, and CYP4Z1, and to meas-
ure oxidative fatty acids metabolite levels in breast cancer
tissues. [Methods] Tumor and matched adjacent noncancer-
ous tissue samples were collected from 25 breast cancer pa-
tients undergoing surgery. Orphan P450 expressions were
measured by quantitative real time PCR using TaqMan(R)
Gene Expression Assays. Oxidative fatty acid metabolites
were extracted from tissues and measured using LC MS/MS.
[Results and Discussion] Some patients showed a clear over-
expression (at least 2 fold, up to 27 fold) of CYP4Z1 mRNA
in cancerous tissues compared with their corresponding nor-
mal tissues. Epoxyeicosatrienoicacids, which might be in-
volved in tumor angiogenesis, were present at significantly
higher levels in cancerous tissues than in normal tissues. We
will perform further studies to find out whether these levels
are associated with prognosis.3
2-P-138 Effect of Benifuuki tea on
cytochrome P450s in rats
Takahito Hirai 1, Yuki Nishimura 1, Norimitsu Kurata 2,
Hokuto Namba 1, Mariko Iwase 1, Katsuji Oguchi 1
1Dept. Pharmacol., Showa Univ., Sch. Med., 2 Facult. Arts. Sci., Showa Univ.
Benifuuki tea recently attracts attention as an alternative
therapy for pollinosis. We investigated cytochrome P450
(CYP) mediated herb drug interaction by Benifuuki tea in
rats. The inhibitory effects of Benifuuki tea and its major
component ( ) epigallocatechin 3 O (3 O methyl) gallate
(EGCG3”Me) on CYP activities were evaluated using rat liver
microsomes. In vivo study, rats were treated with either Be-
nifuuki tea or water for one week. Midazolam (MDZ), a probe
drug for CYP3A was orally administered at 24 hours after
the last tea ingestion and its serum concentrations were ana-
lyzed. Liver and small intestine were used for ex vivo study.
Benifuuki tea and EGCG3”Me inhibited CYP3A activity in a
concentration related manner. IC50 value of EGCG3”Me was
82 μM. The treatment of Benifuuki tea for one week did not
show any significant differences in MDZ pharmacokinetic pa-
rameters and hepatic CYP1A, CYP2C and CYP3A activities.
In contrast, hepatic CYP2D activity and intestinal CYP3A
mRNA were significantly decreased by Benifuuki tea treat-
ment by 20 and 30%, respectively. One week treatment of Be-
nifuuki tea did not induce major hepatic CYPs in rats, how-
ever, the possibility of interaction through the inhibition of
hepatic CYP2D and intestinal CYP3A were predicted.
2-P-140 Comparative effectiveness of
angiotensin II receptor blockers on
serum uric acid in patients with
hypertension but without diabetes
mellitus
Yayoi Nishida 1, Yasuo Takahashi 1, Kotoe Tezuka 1,
Satoshi Asai 2
1 Clin. Trial. Res. Center, Nihon Univ. Sch. Med., 2Dev. Pharmacol. Nihon Univ.
Sch. Med.
Background : This study evaluated and compared the long
term effects of monotherapy with five angiotensin II receptor
blockers (ARBs) on serum uric acid (SUA) in patients with
hypertension but without diabetes mellitus (DM). Methods :
We identified patients with mild to moderate hypertension
but without DM who had been treated with monotherapy five
ARBs (losartan, valsartan, candesartan, olmesartan, or telm-
isartan), in whom laboratory data of SUA between November
1, 2004 and July 31, 2011 were available, from the Nihon Uni-
versity School of Medicine’s Clinical Data Warehouse. Re-
sults : The levels of SUA in losartan user showed significant
decrease in the change from baseline to during the exposure
period than olmesartan or telmisartan users. Conclusions :
Our study confirmed that losartan have the most favorable ef-
fect on SUA level among five ARBs in patient with hyperten-
sion but without DM, at least during one year.S222-P-139 Influence of adenosineA2A
receptor and dopamine D2 receptor
gene genotypes on the changes in
calculation speed after intake of caffeine
Tatsuya Yoshihara 1, Fumi Takahashi 2,
Fumie Shiraishi 1, Hisatomi Arima 3,
Toshiyuki Sasaguri 1
1Dept. Clin. Pharmacol., Kyushu Univ., 2Dept. Med. Edu., Kyushu Univ., 3 Ctr.
Epidemiol. Res. Asia, Shiga Univ. Med.
Caffeine enhances the function of the central nerves system.
The genotypes of adenosine A2A receptor gene (ADORA2A)
and dopamine D2 receptor gene (DRD2) have been reported
to cause individual differences in the responses to caffeine. In
this study, we investigated whether the genotypes of ADORA
2A rs5751876 and DRD2 rs559900980 influence the changes in
calculation speed and blood pressure (BP) after caffeine in-
take. Three hundred fifty nine volunteers were randomly al-
located 2 : 1 to caffeine group, who take coffee with 200 mg
caffeine, and placebo group, who take decaf coffee. Partici-
pants repeated mental calculation 12 times and measured BP
4 times before and after drinking coffee. In ADORA2A C/C
(n=89) and C/T (n=182) and DRD2 G/G (n=131) and G/ (n=
164) genotype, the number of correct calculation was statisti-
cally higher in caffeine group than that in decaf group. How-
ever, there were no differences between caffeine and decaf
group in ADORA2A TT (n=88) and DRD2 / groups (n=64).
These results show that C allele carriers of ADORA2A and G
allele carriers of DRD2 may be more susceptible to caffeine
and therefore can do calculation more quickly than TT carri-
ers of ADORA2A and / carriers of DRD2.
2-P-141 InositolTreatment for
Polycystic Ovary Syndrome (PCOS):
Systematic Review of Randomized
Controlled Studies.
Kohsuke Hayamizu, Makoto Nakano, Nobuo Izumo,
Maki Tsuji, Yasuo Watanabe
Gen. Health Med. Ctr, Yokohama Univ. Pharm.
Polycystic ovary syndrome (PCOS) affects 5% 10% of Japa-
nese women in reproductive age, and it is one of the most im-
portant causes of high incidences of ovarian dysfunction and
anovulatory infertility. Several studies have reported that
PCOS correlated with insulin resistance and related meta-
bolic features. Inositol was reported as second messengers of
insulin and those are expected as PCOS improvement sub-
stances. Recently, some clinical studies for PCOS with inosi-
tol by randomized controlled trials were reported and de-
tected its efficacy. We aimed to review an individual patient
data meta analysis for all clinical trials comparing inositol
with placebo for symptom alleviation of PCOS.
The PICO of review was set with Analytic Framework.
Fifty nine studies were screened by MEDLINE, CENTRAL
and ICHUSHI web search. Integrated analysis and detection
of publication bias were conducted with RevMan 5.2. Six ran-
domized controlled trials provided evidence of a positive ef-
fect of inositol to normalize ovarian function, improve labora-
tory and clinical manifestations of hyperandrogenism and in-
sulin resistance.
Thus, the treatment of inositol suggested to have beneficial
effects in women with PCOS.4
2-P-142 Lumbar Lateral Recess and
Paravertebral Intramuscular Injection
OzoneTherapy in theTreatment ofAcute
Low Back Pain with Lumbar Disc
Herniation
Qiushi Wang, Yan Liu, Xue Yu
The First Affiliated Hospital of China Medical University
[Abstract] Objective : To assess the clinical effects of lumbar lateral recess
and paravertebral muscle injection ozone in acute low back pain with lumbar
disc herniation. Methods : From June 2014 to June 2015, a random controlled
clinical trial was carried on 132 patients suffering acute low back pain with
lumbar disc herniation. All patients were divided randomly into two groups :
study group (A) and control group (B). First time, under CT guidance all pa-
tients received the puncture of lumbar lateral recess that was adjacent to the
herniated disc. Patients in A group received 25μg/ml oxygen ozone 3 ml,
while B group patients received methylprednisolone 40mg in 3 ml. At the same
time, lumbar paravertebral intramuscular injections were carried out. Pa-
tients in the A group received 25μg/ml oxygen ozone 5ml each point, and 0.5%
lidocaine 5ml each point for patients in B. The procedure of paravertebral in-
tramuscular injections would be repeated 3 times per week for 3 weeks in both
groups, while we did lateral recess injections only once at the first time in all
patients. The improvement of clinical symptoms were assessed with the visual
analogue scale (VAS) scores and the Oswestry disability index (ODI) in differ-
ent periods. Result : The whole 132 patients completed the trial. The VAS
scores for A were significantly lower than B in different periods (P < 0.05).
The value of ODI was also significantly lower than B (P < 0.05). Conclusion :
The therapy of lumbar lateral recess combined paravertebral intramuscular
injection of oxygen ozone for patients suffering acute back pain with lumbar
disc herniation is safe, effective, and worthy of clinical promotion.
Key words : Acute low back pain ; Lumbar disc herniation ; Ozone ; Paraver-
tebral injection ; Lateral recess
3-P-2 δ1 and δ2 receptors subtypes
exert an inhibitory role in regulation of
acetylcholine efflux in the nucleus
accumbens of freely moving rats
Yuri Kiguchi 1, Yuri Aono 2, Yuriko Watanabe 3,
Seiko Yamamoto 1, Kunihiko Shimizu 1,
Yasuhiro Kosuge 4, Kumiko Ishige 4, Yoshihisa Ito 4,
Tadashi Saigusa 2
1Dept. Ped. Dent., Nihon Univ. Sch. Dent. at Matsudo, 2Dept. Pharmacol., Nihon
Univ. Sch. Dent. at Matsudo, 3Dept. Oral Surgery, Nihon Univ. Sch. Dent. at
Matsudo, 4 Lab. Pharmacol., Sch. Pharm., Nihon Univ.
Cholinergic neurons in the nucleus accumbens (NAc) express μ
and δ receptors that are thought to inhibit neural firing (Britt
& McGehee, 2008). We have shown that activation of μ2, but not
μ1, receptors in NAc decreases accumbal acetylcholine (ACh)
efflux. Since δ receptors are divided into δ1 and δ2 receptors,
we analysed the roles of δ receptor subtypes in regulation of
accumbal ACh efflux using in vivo microdialysis. δ receptor
ligands were infused directly into NAc. To monitor basal ACh
levels, a low concentration of physostigmine (50 nM) was
added to the perfusate. The δ1 receptor agonist DPDPE (3 and
300 pmol) and δ2 receptor agonist deltorphin II (3 and 30 pmol)
decreased accumbal ACh in a dose related manner. DPDPE
(300 pmol) and deltorphin II (3 pmol) induced reduction of
ACh were each inhibited by co administration of the δ1 recep-
tor antagonist BNTX (0.3 pmol) and δ2 receptor antagonist
NTB (15 pmol), respectively. Doses of δ receptor ligands indi-
cate total amount (mol) over a 30 min infusion period. This
study provides in vivo evidence for δ1 and δ2 receptors that are
located on accumbal cholinergic neurons and exert an inhibi-
tory role in regulation of accumbal ACh efflux.S223-P-1 I.v. administered 2 deoxy D
glucose elevates the noradrenaline
release in the hypothalamic
paraventricular nucleus and plasma
catecholamine levels in rats: role of brain
thromboxaneA2
Masahiko Tachi 1, Minoru Fukayama 2,
Kazuhiro Yoshikawa 2, Shoshiro Okada 1
1Dept. Pharmacol., Aichi Med. Univ. Sch. Med., 2 Cent. Res. Lab., Aichi Med.
Univ. Sch. Med.
Several lines of evidence have indicated a close involvement
of brain prostanoids in the central regulation of stress re-
sponses. In this study, we pharmacologically examined the
possibility that i.v. administered 2 deoxy D glucose (2 DG)
could induce elevation of the noradrenaline (NA) release in
the hypothalamic paraventricular nucleus (PVN) and plasma
catecholamine levels in a brain prostanoid dependent man-
ner by using freely moving rats. 2 DG dose dependently (0.25
and 1 g/kg, i.v) increased the NA release in the PVN and the
plasma catecholamine levels (n=5). Pretreatment with in-
domethacin (a cyclooxygenase inhibitor ; 1 mg/animal, i.c.v)
attenuated these 2 DG induced responses (n=5). Further-
more, pretreatment with GR32191B (a thromboxane A2 recep-
tor antagonist ; 25 μg/animal, i.c.v) attenuated these re-
sponses (n=5). In contrast, pretreatment with L798106 (a
prostaglandin E2 EP3 receptor antagonist ; 25 μg/animal, i.c.
v) did not alter the responses (n=4). These results suggest
that brain prostanoids, especially thromboxane A2 may play
an important role in the 2 DG induced stress responses.
3-P-3 The effect of dopamine
receptors agonists in gpr143 /y mice
Satoshi Kitamura, Daiki Masukawa, Motokazu Koga,
Fumio Nakamura, Yoshio Goshima
Dept. Mol. Pharmacol. and Neurobiol., Yokohama City Univ.
L 3,4 Dihydroxyphenyalanine (DOPA) has been believed to
be an inert amino acid that alleviates the symptoms of Parkin-
son’s disease via its conversion to dopamine. Contrary to this
idea, we propose that DOPA is a neurotransmitter. We re-
cently identified GPR143, the gene product of ocular albinism
1 , mediates depressor and bradycardic response to DOPA
microinjected into the nucleus tractus solitarii (NTS) of anes-
thetized rats. We previously showed that non effective dose
of DOPA enhanced quinpirole, a dopamine D2/3 receptor ago-
nist induced locomotor activity in rat. In this study, we inves-
tigated the quinpirole induced locomotor activity in wild
type (gpr143+/y ) and gpr143 /y mice. In gpr143+/y mice,
quinpirole (0.01 0.1mg/kg, i.p.) dose dependently suppressed
the locomotor activities. In gpr143 /y mice, the effect of
quinpirole attenuated when compared to gpr143+/y mice. On
the other hand, SKF81297 (1 5mg/kg, i.p.), a D1 agonist,
dose dependently enhanced the locomotor activities to a simi-
lar extent in gpr143+/y and gpr143 /y mice. No significant
difference was seen in mRNA levels of dopamine receptors
D1, D2 and D3 between gpr143+/y and gpr143 /y mice. Thus,
our findings suggest that GPR143 may play a role as in vivo
modifier of the function of D2/3 receptors.5
3-P-4 Distribution of GPR143
immunoreactive cells in the mouse
ventral tegmental area
Motokazu Koga, Daiki Masukawa, Fumio Nakamura,
Yoshio Goshima
Dept. Pharmacol., Yokohama City Univ. Sch. Med.
We propose that l 3,4 deoxyphenylalanine (L DOPA) acts as
a neurotransmitter. We recently identified GPR 143 as a re-
ceptor candidate of L DOPA. We previously demonstrated
that microinjection of nicotine to the ventral tegmental area
(VTA) induces L DOPA release in nucleus accumbens (NAc)
and promotes locomotor activity. In the present study, we in-
vestigated distribution of GPR143 along with nicotinic acetyl-
choline receptor α7 subunit (α7NR) and tyrosine hydroxylase
(TH) expression in the VTA and NAc. Paraformaldehyde
perfused frozen sections were prepared and stained in float-
ing. In the VTA, dense GPR143 immunoreactive signals
were observed in some of the pyramidal shaped cells, and
these signals were absent in Gpr143 deficient mice. The
GPR143 positive cells distributed loosely in the VTA tended
to be more densely distributed toward substantia nigra com-
pacta. TH positive structures appeared to be different from
GPR143 and α7NR positive structures. In NAc, GPR 143
and TH showed similar expression patterns, both of which
were broadly expressed in nerve terminal like structures
throughout the region. GPR143 positive cells were adjacent
to α7NR positive cells. These findings may give a clue to un-
derstand the function of GPR143.
3-P-6 Centrally administered
oseltamivir evokes hypothermia through
dopamine D2 receptor activation in mice
Akihiro Fukushima 1,2, Arisa Fukui 1, Yuki Takemura 1,
Naoko Matsuura 1, Yasuhiro Maeda 3, Hideki Ono 1,2
1 Lab. Clin. Pharm. Pharmacol., Fac. Pharm., Musashino Univ., 2 Res. Inst. Pharm.
Sci., Musashino Univ., 3 Lab. Hospital Pharmacy, Grad. Sch. Pharm. Sci., Nagoya
City Univ.
The anti influenza drug oseltamivir is known to evoke hy-
pothermia in human as an adverse event. We have shown that
i.p. and i.c.v. administered oseltamivir phosphate (OP)
evoke hypothermia in normal mice and that the hypothermic
effect of i.p. administered OP is due to its anti nicotinic ef-
fect on sympathetic ganglia, but the hypothermic mechanism
of i.c.v. OP has remained to be elucidated. In this study, we
examined the contribution of dopamine receptors to the hy-
pothermia induced by i.c.v. OP. Prior administration of (±)
sulpiride (100 mg/kg, i.p.) inhibited hypothermia induced by
( ) quinpirole HCl (3 μg, i.c.v., D2 agonist) and OP (50 μg, i.c.
v.). Haloperidol (0.3 mg/kg, i.p.) also blocked the hypothermic
effects of quinpirole and OP. Prior administration of R(+)
SCH 23390 HCl (0.1 mg/kg, s.c., D1 antagonist) did not inhibit
the hypothermia induced by i.c.v. OP. Neither sulpiride nor
haloperidol blocked the hypothermia induced by i.p. OP (100
mg/kg) and i.c.v. oseltamivir carboxylate (50 μg), a hydro-
lyzed metabolite of oseltamivir. These results suggest that
OP evokes hypothermia via peripheral and central actions,
and that the central effect is associated with activation of
dopamine D2 receptors.S223-P-5 The generation of antibody
against human GPR143 and
immunohistochemical analysis of GPR
143 in human tissue
Shuuya Watanabe 1, Daiki Masukawa 1,
Motokazu Koga 1, Fumio Nakamura 1, Yoshio Goshima 1,
Kennichi Ohashi 2, Itaru Endo 3
1Dept. Pharmacol., Yokohama City Univ. Sch. Med., 2Dept. Pathol., Yokohama
City Univ. Sch. Med., 3Dept. Gastroenterol. Surg., Yokohama City Univ. Sch. Med.
We have proposed that L 3,4 dihydroxyphenylalanine(L
DOPA) is a neurotransmitter. Recently, we demonstrated
that GPR143 mediates L DOPA induced depressor and
bradycardic response in the nucleus tractus solitarii (NTS).
However, the function of GPR 143 is not yet understood. In
this study, we have generated a specific antibody against hu-
man GPR143 to investigate distribution patterns in human
tissue samples. Rabbits were immunized with recombinant
amino acid residues of the intracellular domain of human
GPR143 for obtaining antibody contained serum. The im-
munoreactivity and specificity of the antiserum were con-
firmed in ELISA, immunocytochemistry and western blot-
ting using the peptide antigen and the homogenates of HEK
293 cells transfected with GPR143. In the midbrain of the hu-
man autopsy brain, we detect GPR143 immunoreactive sig-
nals in hematoxylin positive pyramidal shaped cells. Al-
though further optimization of the experimental conditions
will be required, GPR143 immunoreactive signals were de-
tected in the human midbrain area using the anti human
GPR143 antibody.
3-P-7 Effect of rehabilitation
facilitator on CRMP2 multimer formation
Wakana Ara 1, Hiroki Abe 1,2, Takashi Komori 3,
Susumu Jitsuki 1, Aika Mizuguchi 1, Akane Sano 1,
Kumiko Suyama 1, Tomohiro Okuda 3,
Takuya Takahashi 1
1Dept. Physiology, Yokohama City Univ. Grad Sch. Med., 2Dept. of Neurology and
Stroke Medicine, Yokohama City Univ. Grad Sch. Med., 3 TOYAMACHEMICAL
CO., LTD.
Damage to central nervous system such as stroke is a leading
cause of serious functional disability due to paralysis. Al-
though many interventions to accelerate rehabilitation have
been established, the degree of functional recovery after
stroke is limited. Restoration of functional disability is con-
sidered to be the result of compensative neural plasticity. Ex-
perience dependent synaptic AMPA receptor delivery is a
fundamental mechanism underlying behaviors that requires
neural plasticity. Here, we found that a small compound, T
817MA, facilitated experience driven synaptic glutamate
AMPA receptors delivery and resulted in the acceleration of
motor functional recovery after cryogenic injury of motor
cortex in a training dependent manner. We also found that
this effect was mediated by Collapsin response mediator
protein 2 (CRMP2). Electrophysiological and behavioral ef-
fect was diminished in the CRMP2 deficient mice. Isothermal
titration calorimetry analysis revealed that T 817MA bound
to CRMP2. Interestingly, native PAGE analysis revealed that
T 817MA decreased the amount of monomeric CRMP2.
These findings suggest that this novel CRMP2 modulation
mechanism could be the basis of pharmacological accelera-
tion of recovery from functional disability after brain dam-
age.6
3-P-8 Influence of purine and
pyrimidine nucleosides on hydrogen
peroxide induced thymidine
incorporation
Koh ichi Tanaka 1,2,3, Nobue Kitanaka 2,
Junichi Kitanaka 2, Takao Tsukahara 3, Tomoaki Sato 3,
Motohiko Takemura 2, Nobuyoshi Nishiyama 1
1Div. Pharmacol., Dept. Pharm., Sch. Pharm., Hyogo Univ. Health Sci., 2Dept.
Pharmacol., Hyogo Col. Med., 3Dept. Applied Pharmacol., Kagoshima Univ. Grad.
Sch. Med.＆ Dent. Sci.
We have found that hydrogen peroxide (H2O2) induced
thymidine incorporation into cultured astrocytes was a good
indicator on process of recovery and delayed cell death. Pu-
rine and pyrimidine nucleosides are DNA and RNA precur-
sors consisting of base and ribose.
We studied the influence of purine and pyrimidine nucleo-
sides on H2O2 induced thymidine incorporation into cultured
astrocytes. Adenosine and guanosine, RNA precursor purine
nucleosides, decreased H2O2 induced thymidine incorpora-
tion. On the other hand, Deoxyadnosine and deoxyguanosine,
DNA precursor purine nucleosides, increased it. Cytidine,
RNA precursor pyrimidine nucleoside, did not influence it,
but deoxycitidine, DNA precursor pyrimidine nucleoside, de-
creased it.
These results indicate that H2O2 induced thymidine incorpo-
ration into cultured astrocytes are influenced by purine and
pyrimidine nucleosides.
3-P-10 Mechanisms of the long
lasting astrocyte mediated ischemic
tolerance
Yuri Hirayama 1,2, Yuri Ikeda Matsuo 3,
Schuichi Koizumi 1
1Dept. Neuropharmacol., Interdisciplinary Grad. Sch. Med., Univ. Yamanashi,
2Dept. Liaison Academy, Sch. Med., Univ. Yamanashi, Yamanashi, Japan, 3Dept.
Pharmacol., Sch. Pharm. Sci., Univ. Kitasato, Tokyo, Japan
Hypoxia inducible factor 1α (HIF 1α) is a master molecule
for oxygen homeostasis and induces production of neuropro-
tective molecules. We previously showed that upregulation of
HIF 1α in astrocytes is responsible for brain ischemic toler-
ance, a neuroprotective phenomenon induced by mild ische-
mia (preconditioning ; PC). Although PC also increased HIF
1α in neurons, this was not involved in the induction of
ischemic tolerance. Here we show the difference in the
mechanism of HIF 1α expression between neurons and astro-
cytes, and answer why astrocytic HIF 1α is more important.
Unlike neuronal HIF 1α, the increase in astrocytic HIF 1α
was not dependent on hypoxia, but rather dependent on P2X7
receptor, a receptor that is upregulated mainly in astrocytes
by PC. In addition, the expression of PHD2, an enzyme that
degrades HIF 1α in an oxygen dependent fashion, was very
low in astrocytes compared with neurons. The increase in
HIF 1α by hypoxia/PHD2 in neurons was transient, whereas
that by activation of P2X7 receptor in astrocytes lasted much
longer. Taken together, our findings suggest that the persis-
tence of P2X7 receptor in astrocytes by PC should be a
mechanism that underlies a long lasting increase in HIF 1α
and subsequent astrocyte mediated ischemic tolerance.S223-P-9 Manipulation of astrocyte
network by P2Y1 receptor and its impact
on neuronal network
Eiji Shigetomi, Schuichi Koizumi
Dept. Neurophramacol., Univ. Yamanashi
Recent evidence suggest that the brain is built and regulated
not only by neuronal network but also astrocyte network, in
which astrocytes communicate each other by releasing
chemical mediators (e.g. ATP) through elevation of intracel-
lular Ca2+. However, the role of astrocyte network for the
brain function is still enigmatic since the lack of techniques
to manipulate astrocyte networks specifically. We recently
made transgenic mice in which only astrocytes overex-
pressed P2Y1 receptor using Tet off system. Marked in-
crease in mRNA of P2Ry1 specifically in astrocytes was de-
tected by in situ hybridization. In the dentate gyrus of acute
hippocampal slices, we found that P2Y1 receptor agonist
evoked ~3 fold larger Ca2+ responses in astrocytes than its
control. In addition, astrocytes displayed more synchronized
Ca2+ events between neighboring astrocytes in P2Y1 recep-
tor dependent manner. To elucidate the neuronal conse-
quence of the enhanced astrocyte network activities, we ana-
lyzed synaptic transmission in electrophysiological methods
and found that excitatory synaptic transmission was signifi-
cantly enhanced. Overall, astrocyte specific P2Y1 overex-
pression mice could be a unique tool to elucidate the role of
astrocyte network for the brain function.
3-P-11 Extracellular accumulation of
adenosine by ischemic stimulations in
rat spinal astrocytes
Ryota Eguchi, Soichiro Yamaguchi,
Ken ichi Otsuguro
Lab. Phamacol, Grad. Sch. Vet Med., Hokkaido Univ.
Extracellular adenosine (ADO) derived from astrocytes plays
an important role as a neuromodulator in the CNS. Under hy-
poxic/ischemic conditions, it has been reported that extracel-
lular ADO increases and mediates neuroprotective effects via
ADO receptors. However, it was also reported that hypoxic
conditions did not increase extracellular ADO in cultured as-
trocytes. In this study, we investigated the effects of ischemic
stimulations such as hypoxia, glucose deprivation and Ca2+ re-
duction on extracellular ADO concentration in cultured rat
spinal astrocytes. Cultured astrocytes were exposed to each
stimulation for 1 h, then purine (ATP, ADP, AMP and ADO)
levels were measured by high performance liquid chroma-
tography (HPLC) analysis. Hypoxic condition (95% N2/5%
CO2) did not increase any extracellular purine levels. On the
other hand, glucose deprivation and Ca2+ reduction (0 1.25
mM) increased all purine levels. Hypoxic condition potenti-
ated the increase in purine levels by Ca2+ reduction but not by
glucose deprivation. These results suggest that hypoxic con-
dition dose not induce extracellular ADO accumulation by it-
self, but contributes to ADO accumulation with other
ischemic stimulations, especially Ca2+ reduction.7
3-P-12 Neuroprotective
erythropoietin from astrocyte was
suppressed by inflammatory cytokine
tumor necrosis factor α
Mineyoshi Aoyama 1,2, Yoshiaki Nagaya 1,3,
Kiyofumi Asai 1
1Dept. Mol. Neurobio., Nagoya City Univ. Sch. Med., 2Dept. Pathobio., Nagoya
City Univ. Sch. Phar., 3Dept. Pediatrics, Nagoya City Univ. Sch. Med.
Systemically administered EPO is neuroprotective in several
animal models of disease. However, given that the blood
brain barrier limits EPO entry into the brain, alternative ap-
proaches that induce endogenous EPO production in the
brain may be more effective clinically. Astrocytes are the
main source of EPO in the central nervous system. We inves-
tigated the effect of the inflammatory cytokine tumor necro-
sis factor α (TNFα) on hypoxia induced upregulation of EPO
in rat brain. Hypoxia significantly increased EPO mRNA ex-
pression in the brain, and this increase was suppressed by
TNFα. In cultured astrocytes exposed to hypoxic conditions,
TNFα suppressed the hypoxia induced increase in EPO
mRNA expression. TNFα inhibition of hypoxia induced EPO
expression was mediated primarily by hypoxia inducible fac-
tor (HIF) 2α. The effects of TNFα in reducing hypoxia in-
duced upregulation of EPO mRNA expression likely involve
destabilization of HIF 2α. TNFα treatment attenuated the
protective effects of astrocytes on neurons under hypoxic
conditions via EPO signaling. Stabilization of HIF 2α may
contribute to maintaining the neuroprotective effects of EPO
even under hypoxic conditions with an inflammatory re-
sponse.
3-P-14 Antiepileptic drugs elevate
astrocytic Kir4.1 channel expression in
rats
Takahiro Mukai, Yuki Nagao, Saki Shimizu,
Asuka Ono, Yoshihisa Sakagami, Yoshiko Kawai,
Tadao Serikawa, Yukihiro Ohno
Lab.Pharmacol., Osaka Univ. Pharm. Sci.
Inwardly rectifying Kir4.1 channels mediate spatial K+ buff-
ering by astrocytes and are is implicated in pathogenesis and
treatment of epileptic disorders. In this study, we examined
the effects of antiepileptic drugs on astrocytic Kir4.1 expres-
sion using immunohistochemical techniques. Male SD rats
were treated with a daily dose of valproic acid (VPA, 30 300
mg/kg, i.p.), phenobarbital (PHB, 30 mg/kg, i.p.), phenytoin
(PHT, 30 mg/kg, i.p.) or ethosuximide (ESM, 100 mg/kg, i.p.)
for 10 days. Treatment of animals with VPA for 10 days sig-
nificantly increased the number of Kir4.1 positive astrocytes
in the amygdala and hippocampus. However, the number of
astrocytes proved with GFAP was not altered with VPA. The
increase in Kir4.1 expression by VPA occurred in time and
dose dependent manners. Furthermore, PHB and PHT also
significantly increased the number of Kir4.1 positive astro-
cytes in the amygdala. In contrast, ESM which selectively im-
proves absence seizures failed to affect astrocytic Kir4.1 ex-
pression. These results suggest that the increase in Kir4.1
channel expression is a novel and common mechanism under-
lying the action of conventional antiepileptic drugs which are
effective for generalized tonic and clonic seizures.S223-P-13 Simulated roles of astrocyte
in maintenance of ionic and volume
homeostasis
Shingo Murakami 1,2, Yoshihisa Kurachi 1,2
1Dept. Pharmacol., Osaka Univ. Sch. Med, 2Global center for medical engineering
and informatics, Osaka University, Osaka, Japan
Extracellular K+ concentration ([K+]out) in the brain increases
in response to ischaemia, hypoxia, hypoglycaemia, seizures,
and spreading depression and may lead to significant prob-
lems including cell death in the brain. High [K+]out also induces
swelling in astrocytes, leading to cytotoxic edema and cell
death. Failure of pH regulation results in further cell death.
Astrocytes are thought to maintain [K+]out, extracellular vol-
ume and pH homeostasis to prevent cell death. Contrary to
neurons, astrocytes exhibit on depolarisation and/or increase
of extracellular K+ (as a result of neuronal activity) an alka-
line shift called as depolarization induced intracellular alka-
linization (DIA). Previously, we constructed astrocyte models
by incorporating various mechanisms such as intra/extracel-
lular ion concentrations and models of ion channels and trans-
porters, and showed a simulation analysis of [K+]out and vol-
ume homeostasis. In the present study we incorporated new
models of pH related transporters (NBCe1 C, NHE1 and V
ATPase) into the previous models. The present model repro-
duced astrocytic pH regulation, such as DIA under high [K+]out
and revealed controversial mechanisms of astrocytic pH
regulation.
3-P-15 Effect of brefelamide on NGF
induced cell proliferation in 1321N1
human astrocytoma cells
Takahide Ishikawa, Shigeyoshi Honma, Keita Kouno,
Takahiro Shibuya, Makoto Yoshida
Dept. Pathophysiol., Fac. Pharmacy, Takasaki University of Health and welfare
We investigated the mechanisms of proliferative arrest of
brefelamide, an aromatic amide isolated from Dictyostelium
cellular molds, on 1321N1 human astrocytoma cells and PC12
cells. When cells were cultured in serum free medium, NGF
increased cell proliferation rate in 1321N1 cells, but not in PC
12 cells. The NGF induced cell proliferation was inhibited by
a pretreatment of brefelamide. The phosphorylation of ERK
was increased by NGF, but this change was inhibited by bre-
felamide pretreatment. Moreover, p75 neurotrophin receptor
(p75NTR) mRNA expression was increased by brefelamide
and NGF secretion was inhibited by brefelamide. These re-
sults suggest that brefelamide reduces cell proliferation of
1321N1 cells through multiple effects including an increase of
p75NTR, a reduction of NGF secretion, and inhibition of phos-
phorylation of ERK.8
3-P-16 Experience dependent
synaptic regulation requires
postsynaptic mGluR IP3 signaling in
mouse adolescent cortex
Jun Kubota, Kazunori Kanemaru, Hiroshi Sekiya,
Yohei Okubo, Masamitsu Iino
Dept. Pharmacol., Grad. Sch. Med., Univ. Tokyo
Sensory experience drives robust plasticity in the somatosen-
sory cortex. This process is a fundamental mechanism of ad-
aptation to changes in the environment not only during early
development but also in adolescence and adulthood. However,
the mechanisms underlying these experience dependent
modifications remain elusive, especially in mature animals.
Here we investigated the effects of whisker deprivation at
layer (L) 4 L2/3 synapses in the barrel cortex of adolescent
mice. Whisker deprivation decreased the presynaptic gluta-
mate release probability (Pr). Our results indicate that ongo-
ing whisker input dependent activation of metabotropic glu-
tamate receptor (mGluR) is required for the maintenance of
presynaptic function. In addition, the suppression of inositol
1,4,5 trisphosphate (IP3) production in L2/3 neurons de-
creased Pr. These findings suggest that experience depend-
ent mGluR IP3 signaling in postsynaptic L2/3 neurons main-
tains Pr and that shutdown of this signaling pathway by
whisker deprivation results in presynaptic attenuation in the
barrel cortex of adolescent mice. This previously unrecog-
nized mechanism provides a novel insight into the cortical
plasticity in adolescent animals.
3-P-18 The frontal association cortex
integrates sensory information during
associative learning
Daisuke Nakayama, Hiroshi Nomura, Zohal Baraki,
Kousuke Onoue, Norio Matsuki, Yuji Ikegaya
Lab. Chem. Pharmacol. Grad. Sch. Pharmaceut. Sci. Univ. Tokyo
Learning and memory are critical for adaptive behavior and
personality development. Particularly, an associative learn-
ing is a common form of learning in which one learns associa-
tion of different sensory information. A recent study has
shown that the frontal association cortex (FrA) is required
for an associative learning. However, the functional circuits
of the FrA and other brain regions are unclear. Here, we
characterize stimulus integration in the mouse FrA during
contextual fear learning of the association between context
and electrical shocks. We found that the FrA is required for
both context and shock encoding. Immediate early gene in-
spection reveal that a subset of FrA neurons were activated
by both stimuli. In addition, the perirhinal cortex projecting
to FrA circuits and the insular cortex to FrA circuits are in-
volved in context and shock, respectively. These findings in-
dicate that the FrA integrates sensory information and con-
tributes to associative learning.S223-P-17 Brief fear preexposure
enhances subsequent fear memory
Satoshi Iwasaki, Tetsuya Sakaguchi, Yuji Ikegaya
Lab. Chem. Pharmacol., Grad. Sch. Pharmaceut. Sci., Univ. Tokyo
Post traumatic stress disorder (PTSD) is an anxiety disorder
that occurs following an unexpected exposure to a severe psy-
chological event. It is reported that one of the risk factors of
PTSD is a prior experience of a brief trauma ; however, it is
unclear how a previous trauma exposure enhances the sensi-
tivity to a late coming trauma. In the present study, using a
mouse PTSD model, we found that a brief preexposure to foot
shock enhances subsequent contextual fear conditioning.
This prior shock induced fear memory enhancement (i.e. ,
priming effect) lasted for 3 weeks and was prevented by MK
801, an N methyl D aspartate receptor antagonist. These re-
sults suggest that the priming effect is dependent on neuronal
plasticity. Other types of stressor or pain, such as forced
swimming or tail pinch, did not produce this effect, suggest-
ing that a trauma was not generalized to modify the sensitiv-
ity to other trauma. Our study implies that a prior trauma ex-
perience induces specific long lasting plasticity in its rele-
vant neuronal pathway and thereby specifically enhances
fear conditioning. The behavioral procedure used in the pre-
sent study may be a useful tool to elucidate the etiology of
PTSD.
3-P-19 Tipepidine extends memory
retention evaluated by the object
recognition test in rats
Daiki Takahashi 1, Kaori Shimamura 1,
Taishi Hamaguchi 1, Ikutaro Honda 1, Ryo Kawahara 1,
Fumio Soeda 1, Shogo Misumi 1, Kazuo Takahama 2,3
1Dept. Env. Mol. Health Sci. Grad. Sch. Pharm. Sci., Kumamoto Univ., 2 Res. Inst.
for Drug Discovery, Sch. of Pharm. Kumamoto Univ., 3 Kumamoto Health Sci.,
Univ.
We previously reported that a nonnarcotic antitussive, ti-
pepidine (TP) possessing a G protein coupled inwardly recti-
fying potassium (GIRK) channel currents inhibiting action re-
versed MK 801 induced cognitive impairment in mice. In this
study, we examined whether tipepidine improves memory re-
tention in normal rats, using the object recognition test. Four
h inter trial delay was used to induce the natural forgetting.
TP (40mg/kg, i.p.) was administered at 20min, 1h, 4h, or 24h
prior to the first session on the test day. TP significantly im-
proved a time delay induced forgetting in novel object recog-
nition. Donepezil (1mg/kg) administered at 20min prior to the
first session similarly reversed the forgetting. TP (10, 20, or
40mg/kg) administered at 20min prior to the first session sig-
nificantly and almost dose dependently reversed the forget-
ting.
Pre treatment of WAY 100635 (1.2mg/kg,i.p.), 5 HT1A re-
ceptor antagonist, significantly inhibited the effect of TP (20
mg/kg,i.p.) on the natural forgetting. These results suggest
that TP may have memory retention effect in rats, and that
5 HT1A receptors coupled to GIRK channels in the brain
might be at least partly involved into the TP effect.9
3-P-20 Tipepidine improves
cognitive deficit inAβ25 35 injected mice
by activating dopamine system in the
brain
Ryo Kawahara 1,2, Fumio Soeda 1, Shogo Misumi 1,
Kazuo Takahama 3,4
1Dept. Env. Mol. Health. Sci. Grad. Sch. Pharm. Sci., Kumamoto Univ., 2 Program
for Leading Grad. Sch. HIGO Program, Kumamoto Univ., 3 Res. Inst. for Drug
Discovery, Sch. of Pharm. Kumamoto Univ., 4 Kumamoto Health. Sci., Univ.
We previously reported that tipepidine (TP), a centrally act-
ing antitussive inhibits G protein coupled inwardly rectify-
ing potassium (GIRK) channel currents in brain neurons. Re-
cently, we found that TP improves cognitive deficit in Aβ25 35
injected mice known as one of the useful models of Al-
zheimer’s disease (AD). Recent several reports suggested
that activation of dopamine system in the brain may be im-
portant for effective therapy for AD. Interestingly, we re-
vealed that TP increases the dopamine level in the prefrontal
cortex and nucleus accumbens in rodents. Therefore, in this
study, we determined effects of pretreatment of dopamine D1
or D2 receptor antagonist on the improving action of TP on
cognitive deficit in Aβ25 35 injected mice. Mice were intra
cerebroventricularly (i.c.v.) injected vehicle (3.2 μL) or Aβ25 35
(3 nmol/3.2 μL) by the conventional method. Then, we per-
formed the novel object recognition test on days 5 8 after i.c.
v. injection. The improving effect of TP was blocked by SCH
23390, a dopamine D1 receptor antagonist and raclopride, a
dopamine D2 receptor antagonist. These results suggest that
TP may improve cognitive deficit in Aβ25 35 injected mice by
activating dopamine D1 and D2 receptors in the brain.
3-P-22 Glucagon like peptide 2
improves synaptic and learning
dysfunctions through p44/42 MAPK
pathway in mice
Minami Nakamura 1,2, Takashi Iwai 1,2, Kazushi Jin 2,
Ayaka Matsui 1, Yuki Nagai 1, Akinori Kikuchi 1,
Shun Watanabe 1, Yuri Ikeda Matsuo 1,
Yasuhito Naito 1, Sachie Sasaki Hamada 2,
Jun Ichiro Oka 2, Mitsuo Tanabe 1
1Dept. Pharmacol., Kitasato Univ., 2 Lab. Pharmacol., Tokyo Univ. Science., Japan
We previously reported that glucagon like peptide 2 (GLP
2), an enterotrophic factor, has antidepressant like effects in
the central nervous system. In the present study, we investi-
gated the effects of GLP 2 on the short term memory impair-
ment induced with lipopolysaccharide (LPS), since major de-
pression is accompanied by cognitive dysfunctions. LPS was
administered in 5 6 weeks old mice, and behavioral and elec-
trophysiological experiments were carried out 3 5 days later.
To evaluate short term memory, Y maze test was per-
formed 30 min after GLP 2 or PBS treatment. In the electro-
physiological study, LTP of field excitatory postsynaptic po-
tentials was induced by high frequency stimulation (100 Hz, 1
sec) in the CA3 CA1 synapses of hippocampal slices in the
continuous presence or absence of GLP 2. As shown previ-
ously, the short term memory in mice and LTP induction in
slice were impaired after LPS treatment. We found that
these impairments were improved by GLP 2, which were
prevented by pretreatment with U0126, an inhibitor of p44/p
42 MAPK. Together, GLP 2 improves neuronal plasticity
and cognitive dysfunctions via the p44/p42 MAPK pathway.S23-P-21 A New Behavioral Paradigm
for EvaluatingAvoidance Based
Aversion Motivation
Iku Tsutsui Kimura 1,2, Youcef Bouchekioua 1,
Kenji Tanaka 1
1Dept. Neuropharmacol., Keio Univ. Sch. Med., 2 JSPS Research Fellow
Motivation can be divided into at least two categories : ap-
proach based reward and avoidance based aversion motiva-
tion. Evaluating the latter with existing behavioral assays has
been challenging. For instance, the widely used active avoid-
ance test with two shuttle boxes addresses a memory trace
for the conditioned avoidance response, but cannot quantify
avoidance based aversion motivation. Indeed, the test was
not designed to detect how much cost does the animal pay for
avoiding an aversive stimuli.
Here we report a new experimental strategy to examine
avoidance based aversion motivation in which mice had to
press a lever for variable times to avoid each subsequent
aversive stimuli (foot shocks) ; we called it the variable ratio
active avoidance task. In this task, we were able to modulate
the number of lever presses required to avoid subsequent
foot shocks. This enabled us to know how much cost does the
animal pay for avoiding the aversive stimuli. More specifi-
cally, we found that the performance on the task was sensi-
tive to the intensity of the aversive stimuli.
Our new paradigm will be a powerful tool enabling a precise
understanding of motivated behaviors.
3-P-23 The intranasally administered
neuromedin U derivative induced
memory improvement.
Taichi Funane 1, Sachie Sasaki Hamada 1,3,
Michiko Horiguchi 2,4, Yusuke Nakao 2, Rie Sasaki 2,
Chikamasa Yamashita 2,4, Jun Ichiro Oka 1,3
1 Lab. Pharmacol., Fac. Pharmceutical Sci., Tokyo Univ. Sci, 2 Lab. Pharmaceutics
DDS, Fac. Pharmaceutical Sci., Tokyo Univ. sci., 3 TR Center, Res. Inst. Sci.
Techol., Tokyo Univ. Sci., 4Drug Deliv. Res. Center, Tokyo Univ. Sci.
Neuromedin U (NmU), a 23 amino acid neuropeptide, was
isolated initially from the porcine spinal cord. Two high af-
finity NmU receptors, NmU receptor 1 (NmU R1) and NmU
receptor 2 (NmU R2), have been identified. NmU R1 is pre-
dominantly expressed in the periphery, whereas NmU R2 is
predominantly expressed in the brain. We previously re-
ported that the intracerebroventricular (i.c.v.) administra-
tion of NmU improved lipopolysaccharide (LPS) induced
memory impairment. However, the i.c.v. administration is
not suitable for patients. Therefore, we focused on the in-
tranasal administration, which can deliver macromolecular
drugs to brain noninvasively. In the present study, we inves-
tigated the effectiveness of a NmU derivative in ameliorating
memory impairment in LPS treated mice. LPS is a widely
used and powerful tool for the activation of microglia that
may induce neuronal death. In the Y maze test, the intrana-
sal administration of the NmU derivative improved the im-
pairment of spontaneous alternation behavior induced by
LPS. These results suggest therapeutic potential of the NmU
derivative for the treatment of neurodegenerative disorders
including Alzheimer’s disease.30
3-P-24 Synthesis of a novel delta
opioid receptor inverse agonist and its
short term memory improving effect
under restraint stress in mice
Shigeto Hirayama 1, Eika Higashi 1, Takashi Iwai 2,
Minami Nakamura 2, Toru Nemoto 1, Hiroshi Nagase 3,
Mitsuo Tanabe 2, Hideaki Fujii 1
1 Lab. Med. Chem., Sch. Pharm., Kitasato Univ., 2 Lab. Pharmacol., Sch. Pharm.,
Kitasato Univ., 3 Lab. Med. Chem., Int. Inst. Integr. Sleep Med., Univ. Tsukuba.
On the basis of our previous studies, we introduced
fluorinated ethyl groups on the 17 position in delta opioid re-
ceptor (DOR) antagonist naltrindole (NTI) to increase the
DOR selectivities. As expected, the DOR selectivities of
fluorinated NTI derivatives increased compared with the
parent compound NTI. Surprisingly, [35S] GTPγS binding as-
says of the NTI derivatives for the DOR showed that NTI de-
rivatives with fluorinated ethyl groups were partial DOR in-
verse agonists. In the structure activity relationship investi-
gation of NTI derivatives with various electron withdrawing
groups on the 17 position, the NTI derivative with 17 benzyl
group elicited the most potent and efficacious inverse agonist
activity. Among the tested compounds, a naltriben (NTB) de-
rivative with 17 benzyl group (NTB is one of the DOR an-
tagonists) produced full DOR inverse agonist activity with
the highest potency. The evaluation of the effect of the NTB
derivative on restraint stress induced cognitive impairment
in mice revealed the short term memory improving effect
via the DOR. We will report detailed results of in vitro and
in vivo assays for DOR inverse agonists.
3-P-26 Mice lacking collapsin
response mediator protein 2 manifest
hyperactivity, impaired emotional
behavior and reduced social interaction
Haruko Nakamura 1,2, Naoya Yamashita 2,3,
Hiroshi Kiyonari 4, Go Shioi 4, Fumiaki Tanaka 1,
Yoshio Goshima 2
1Department of Neurology Yokohama City University, 2Department of Molecular
Pharmacology, 3Department of Biology, Johns Hopkins University, 4 Laboratory for
Animal Resources and Genetic Engineering, RIKEN Center for Developmental
Biology
Collapsin Response Mediator Protein 2 (CRMP2) is a multi-
functional protein that mediates signaling of axon guidance
molecules, promotes neuronal polarization by regulating mi-
crotubule assembly, actin filament organization, and the en-
docytosis of adhesion molecules. CRMP2 is also implicated in
various neurological disorders such as Alzheimer’s disease
and schizophrenia. To elucidate the in vivo functions of crmp
2 / mice, we generated crmp2 deficient mice and performed
phenotypic analysis. We found that crmp2 / mice exhibited
some behavioral abnormalities such as hyperactivity, im-
paired emotional behavior and reduced social interaction.
They also showed a hypersensitivity to methamphetamine. In
vivo microdialysis of the prefrontal cortex, methampheta-
mine induced release of serotonin was enhanced in crmp2 /
than in wild type mice. In summary, crmp2 / mice showed
some behavioral phenotypes similar to those observed in hu-
man psychiatric disorders.S23-P-25 Loss of Disc1 in mice impairs
touchscreen based visual discrimination
learning
Bolati Wulaer, Taku Nagai, Kiyofumi Yamada
Dept. Neuropsychopharmacol. Hosp Pharm, Nagoya Univ. Grad. Sch. Med.
Cognitive dysfunction is a core feature of schizophrenia.
Growing evidence indicates that a wide variety of genetic
mutations and polymorphisms impact cognition and may thus
be implicated in various aspects of this mental disorder. Dis-
rupted in schizophrenia 1 (DISC1) has been widely associ-
ated with several psychiatric disorders, including schizo-
phrenia, mood disorders and autism. Previously, we gener-
ated mice lacking exons 2 and 3 of the Disc1 gene on a C57BL/
6J genetic background (Disc1Δ2 3/Δ2 3 mice). In the present
study, we investigated the cognitive function in Disc1Δ2 3/Δ
2 3 in a touchscreen based visual discrimination task. Disc1Δ
2 3/Δ2 3 mice exhibited deficits in the visual discrimination
task, which was mainly due to high numbers of compulsive
responses (perseveration scores) compared to the controls.
No differences were observed during reversal learning, sug-
gesting that Disc1 gene is not relevant to behavioral flexibil-
ity.
3-P-27 GABA transporter 2
expression in hippocampus after β
amyloid peptide (Aβ25 35) injection
Shoko Takagi 1, Kasumi Nishioka 1, Ryo Ueda 1,
Daisuke Ibi 1, Takayoshi Mamiya 1, Ryoji Kojima 2,
Masayuki Hiramatsu 1
1Dept. Chem. Pharmacol., Fac. Pharm., Meijo Univ. Nag. Jap, 2Dept. Analytical.
Pharmacology., Fac. Pharm., Meijo Univ. Nag. Jap
We demonstrated that betaine reduced the impairment of
learning and memory induced by water immersion restraint
stress and decreased the expression of GABA transporter 2
(GAT2). We also showed that betaine improved the impair-
ment of learning and memory induced by the intraventricu-
lar administration of β amyloid peptide (Aβ25 35), which is
one of the causative agents of Alzheimer’s disease. A GAT2
inhibitor, NNC 05 2090, suppressed such effects of betaine. In
this study, we analyzed the sequential change in the number
of GAT2 positive cells in the hippocampal subregions (CA1,
CA3 and DG) of mice injected with Aβ25 35 by immunohisto-
chemical assay. The number of GAT2 positive cells in each
hippocampal region 7 days after Aβ25 35 injection tended to
increase, but those 5 and 11 days after Aβ25 35 injection
were not significantly changed. These results suggest that
the changes in the number of GAT2 positive cells by Aβ25
35 injection are time dependently affected. Moreover, there
is a possibility that GAT2 expression is partially involved in
the ameliorating effect of betaine on the impairment of learn-
ing and memory induced by Aβ25 35.31
3-P-28 Proteomic analysis of the
hippocampus and cerebral cortex of
streptozotocin treated mice showing
cognitive dysfunction
Kenji Matsuura 1, Mieko Otani 2, Masaoki Takano 2,
Keiichi Kadoyama 1, Shogo Matsuyama 1
1Dept. Pharmacol., Himeji Dokkyo Univ., 2 Sch. Pharmacol., Kobe Gakuin Univ.
Epidemiological studies have shown that diabetes mellitus
(DM) is linked with an increased risk of developing Al-
zheimer’s disease (AD). Insulin resistance in the central nerv-
ous system could occur to cognitive dysfunction. Diabetic
mice are induced by administration of streptozotocin (STZ),
which show AD like pathology. To elucidate the mechanism
responsible for cognitive dysfunction in DM, we performed
proteomic analysis of the hippocampus and cerebral cortex of
STZ induced diabetic mice using two dimensional gel elec-
trophoresis followed by mass spectrometry. Thirty six pro-
teins and nine phosphoproteins were identified to be signifi-
cantly changed in the hippocampus and cerebral cortex of
STZ treated mice. These identified proteins and phosphopro-
teins could be classified as cytoskeletal, oxidoreductase, pro-
tein deubiquitination, antiapoptosis, neuronal development,
energy metabolism and glycolysis. These findings showed
that insulin resistance induced by STZ changed the levels of
some proteins and phosphoproteins in the hippocampus and
cortex. We propose that these identified proteins and phos-
phoproteins are involved in cognitive dysfunction in DM.
3-P-30 Effect of nitric oxide synthase
inhibitor on methamphetamine induced
dopaminergic neurotoxicity in rats
Kazue Kikuchi Utsumi, Nobuko Matsumura,
Masahiko Watabe, Toshio Nakaki
Dept. Pharmacol., Teikyo Univ. Sch. Med.
Methamphetamine (METH) abuse results in long term dam-
age to the dopaminergic system. Nitric oxide (NO) is one fac-
tor that has been implicated in METH induced dopaminergic
terminal degeneration ; however, this issue still remains con-
troversial. This study focused on the effect of NO synthase in-
hibitor on METH induced neurotoxicity in the rat. METH
neurotoxicity was evaluated by (1) body temperature, (2)
dopamine content, (3) the level of extracellular dopamine and
citrulline, an indirect marker for NO synthesis, in the rat
striatum. METH induced hyperthermia and caused a de-
crease in dopamine level. Pretreatment with S methyl L
thiocitrulline (SMTC), NO synthase inhibitor, did not affect
the METH induced neurotoxicity. In vivo microdialysis
analysis revealed that METH led to an increase in extracellu-
lar dopamine and citrulline levels in the striatum. Pretreat-
ment with SMTC further augmented METH induced in-
crease in dopamine level, while this treatment abolished the
increase in extracellular citrulline level. These results sug-
gest that METH induced increase in NO production is not as-
sociated with METH induced dopaminergic neurotoxicity in
rat striatum.S23-P-29 Oxidative Stress induced
ParkinActivation Regulated by Protein
Phosphorylation
Masahiko Watabe 1,2, Toshio Nakaki 1
1Dept. Pharmacol., Teikyo Univ. Sch. Med., 2Gen. Med. Edu. Res. Center (G
MEC), Teikyo Univ.
Using an in vitro model of human dopaminergic SH SY5Y
cells, it was investigated how a mitochondrial complex I in-
hibitor, rotenone, causes the formation of a Lewy body. Ro-
tenone induced the formation of intracytoplasmic Lewy
body like inclusions (aggresomes) containing phosphorylated
and tyrosine nitrated α synuclein. In this process, rotenone
caused an increase in parkin activity. This increase was in-
hibited by both N acetyl cysteine and L NAME, which in-
hibit the reactive oxygen species (ROS) signaling pathway,
showing rotenone generated ROS to be involved in parkin ac-
tivity. Parkin activation was also inhibited by a specific in-
hibitor of protein kinase CK2, which is a major enzyme for α
synuclein phosphorylation. Rotenone increased the levels of
CK2 and its increase was suppressed by inhibition of the ROS
pathway. By contrast, rotenone decreased the phosphorylated
levels of parkin and its decrease was partially suppressed by
inhibition of the ROS pathway. Our findings demonstrate
ROS induced protein phosphorylation signal to cause parkin
activation on the process of aggresome formation.
3-P-31 Involvement of exosomes in
drug induced model of Parkinson’s
disease
Reiho Tsutsumi 1, Takahiro Seki 1, Mutsumi Oshima 1,
Yuki Kurauchi 1, Akinori Hisatsune 2,3, Hiroshi Katsuki 1
1Dept. Chemico Pharmacol. Sci., Grad. Sch. Pharm. Sci., Kumamoto Univ.,
2 Priority Organization for Innovation and Excellence, Kumamoto Univ., 3 Program
for Leading Grad. Sch. HIGO Program, Kumamoto Univ.
Parkinson’s disease (PD) is one of the neurodegenerative dis-
orders, caused by progressive dopamine (DA) neurodegen-
eration in substantia nigra. IFNγ/LPS mediated microglial
activation triggers the selective loss of DA neurons in the
midbrain, which is frequently used this as a drug induced
PD model. Although this neurodegeneration is partly medi-
ated by nitric oxide (NO), other factors are also related.
Exosomes are regarded as a novel factor that mediates cell
to cell interactions. In addition, microglia derived exosomes
have been reported to increase neuronal apoptosis. There-
fore, we investigated whether exosomes are involved in DA
neurodegeneration triggered by microglial activation in rat
midbrain slice culture.IFNγ/LPS treatment increased NO
production and exosomes secretion and decreased DA neu-
rons. GW4869 (1, 10 μM), an inhibitor of exosomes production,
decreased exosomes release and significantly prevented DA
neurodegeneration, while only 10 μM GW4869 decreased NO
production. On the contrary, D609 (10, 50 μM), an inducer of
exosomes production and inhibitor of NO synthase, did not af-
fect the DA neurodegeneration, although it strongly inhibited
NO production. These results suggest that exosomes are re-
lated to DA neurodegeneration by microglial activation.32
3-P-32 Immunohistochemical
analysis of urate transporters in mouse
brain
Naoko Tomioka Hara 1, Yoshifuru Tamura 2,
Tappei Takada 3, Hiroshi Suzuki 3, Shunya Uchida 2,
Makoto Hosoyamada 1
1Dept. Human Physiol. Pathol., Fac. Pharma Sci., Teikyo Univ., 2Dept. Internal
Med., Sch. Med., Teikyo Univ., 3Dept. Pharm., The Univ. Tokyo Hosp.
Epidemiological studies have shown that hyperuricemia is as-
sociated with a reduced risk of Parkinson’s disease. Uric acid
(UA) may play neuroprotective role through its antioxidant
properties, however, how UA homeostasis is maintained in
the brain is largely unknown. We have previously shown that
a urate transpoter URAT1 is localized to cilia and apical sur-
face of ventricular ependymal cells of the mouse brain. Since
URAT1, GLUT9 and ABCG2 are the major transporters
which are involved in the UA transport in the renal proximal
tubules, we hypothesized that similar transport system exists
in the brain. In this study, we investigated the distribution of
GLUT9 and ABCG2 in mouse brain by immunohistochemical
analysis. GLUT9 immunoreactivity was detected in ependy-
mal cells, neurons and brain capillaries. ABCG2 immunoreac-
tivity was detected in choroid plexus epithelium and brain
capillaries, but not in ependymal cells. Based on these results,
we suggest a UA transport model as follows : 1) transport
from blood to cerebrospinal fluid (CSF) by ABCG2 in the cho-
roid plexus epithelium 2) transport from CSF to brain paren-
chyma by URAT1 and GLUT9 in the ependymal cells 3)
transport from brain parenchyma to blood by ABCG2 and
GLUT9 in the brain capillaries.
3-P-34 Serotonin 1A receptors on
astrocytes as a target for dopaminergic
neuroprotection
Ikuko Miyazaki 1,3, Ryo Kikuoka 2, Natsuki Kubota 3,
Megumi Maeda 3, Daiki Kagawa 3, Masaaki Moriyama 1,
Asuka Kume 1, Shinki Murakami 1,4,
Yoshihisa Kitamura 2, Masato Asanuma 1,3
1Dept. of Medical Neurobiology, Okayama Univ. Grad. Sch. of Med., Dent. and
Pharmaceut. Sci., 2Dept. of Clinical Pharmacy, Okayama Univ. Grad. Sch. of Med.,
Dent. and Pharmaceut. Sci., 3Dept. of Brain Sci., Okayama Univ. Grad. Sch. of
Med., Dent. and Pharmaceut. Sci., 4 SAIDO Co.
We previously reported that 8 OH DPAT, a full serotonin 1A
(5 HT1A) agonist, induced astrocyte proliferation and upregu-
lated metallothionein, antioxidative molecules, in the striatal
astrocytes to act as a neuroprotectant against dopaminergic
neurodegeneration. In this study, we examined neuroprotection
by stimulation of 5 HT1A receptors on astrocytes using another
serotonergic reagent mirtazapine, a noradrenergic and specific
serotonergic antidepressant (NaSSA). Mirtazapine shows multi-
ple pharmacological actions such as inhibiting presynaptic α2
noradrenaline receptor and selectively activating 5 HT1A re-
ceptors. Resulting data showed that some secreted molecules
from mirtazapine treated mesencephalic neurons promoted
the proliferation of striatal astrocytes and metallothionein ex-
pression. Pretreatment with mirtazapine protected dopaminer-
gic neurons against 6 hydroxydopamine toxicity in neuron as-
trocyte cocultures, but not in enriched neuronal cultures. Fur-
thermore, these astrocyte proliferating and neuroprotective
effects of mirtazapine were canceled by 5 HT1A antagonist.
These results suggest that 5 HT1A receptors on astrocytes
could be a potential target in novel neuroprotective approaches
to prevent degeneration of dopaminergic neurons.S233-P-33 Effect of L dopa on the
degeneration of dopaminergic neurons
induced by intrastriatal injection of LPS
in C57BL/6 mice
Yasuhiro Yoshioka, Yuta Sugino, Kazumi Yamashita,
Yuri Miki, Akiko Yamamuro, Yuki Ishimaru,
Sadaaki Maeda
Dept. Pharmacotherap., Faculty Pharmaceut. Sci., Setsunan Univ.
We previously reported that L dopa attenuated the lipopoly-
saccharide (LPS) induced cytokine production in the mouse
brain. In this study, we investigated the effect of L dopa on
the degeneration of dopaminergic neurons induced by in-
trastriatal injection of LPS in C57BL/6 mice. Mice were i.p.
administered once daily with L dopa (50 mg/kg) and carbi-
dopa (5 mg/kg) for three days. At 2 h after the last admini-
stration of L dopa, LPS (25 μg) was injected in the right stria-
tum. The number of microglial cells and the degeneration of
dopaminergic neurons were evaluated by immunohistochem-
istry, using anti Iba1 and anti tyrosine hydroxylase (TH) an-
tibodies, respectively. At 14 days after the injection of LPS,
the number of Iba1 positive cells and the mRNA levels of IL
1β and TNF α were significantly increased in the injected
side. These increases were attenuated in the L dopa treated
mice. The immunoreactivity of TH was decreased in the in-
jected side, and this decrease was also attenuated in the L
dopa treated mice. These results indicated that L dopa at-
tenuated LPS induced degeneration of dopaminergic neurons
by inhibiting cytokine production in activated microglial
cells.
3-P-35 Na+/K+ ATPase inhibition
induces glutamate neurotoxicity in rat
hippocampal slice cultures
Kazuki Noma 1, Yuki Kurauchi 1, Akinori Hisatsune 2,3,
Takahiro Seki 1, Hiroshi Katsuki 1
1Dept. Chemico Pharmacol. Sci., Grad. Sch. Pharm. Sci., Kumamoto Univ.,
2 Priority Organization for Innovation and Excellence, Kumamoto Univ., 3 Program
for Leading Grad. Sch. HIGO Program, Kumamoto Univ.
Na+/K+ ATPase dysfunction has been implicated in the
pathophysiology of several neurodegenerative disorders as
well as psychiatric disorders. In this study, we investigated
the mechanism of neurotoxicity induced by Na+/K+ ATPase
inhibition by using rat organotypic hippocampal slice cul-
tures. Coronal hippocampal slices were prepared under ster-
ile condition, and cultivated for 5 days. At five days, slices
were exposed to ouabain, an inhibitor of Na+/K+ ATPase, fol-
lowed by immunohistochemistry and western blotting. Treat-
ment with ouabain for 12 h significantly increased the ratio of
propidium iodide (PI) staining in NeuN positive cells.
Ouabain also decreased the expression levels of MAP2 pro-
tein in a time dependent manner. On the other hand, MK
801, a non competitive NMDA receptor antagonist, or EGTA,
a chelating agent selective for Ca2+, applied from 6 h before
and simultaneously with ouabain for 12 h significantly pre-
vented the increased in the ratio of PI staining in NeuN posi-
tive cells. Moreover, lithium carbonate, which is used as
mood stabilizing drugs, protected neurons from ouabain in-
duced injury. These results suggest that excessive release of
glutamate may contribute to neurodegeneration induced by
Na+/K+ ATPase inhibition.3
3-P-36 Na+, K+ ATPase inhibition
induces neurotoxicity in rat prefrontal
cortex slice culture
Yuki Kurauchi 1, Akinori Hisatsune 2,3, Takahiro Seki 1,
Hiroshi Katsuki 1
1Dept. Chemico Pharmacol. Sci., Grad. Sch. Pharm. Sci., Kumamoto Univ.,
2 Priority Organization for Innovation and Excellence, Kumamoto Univ., 3 Program
for Leading Grad. Sch. HIGO Program, Kumamoto Univ.
Dysfunction of Na+, K+ ATPase has been implicated in the
pathophysiology of psychiatric disorders as well as ischemic
neuronal degeneration. Here, by using rat organotypic pre-
frontal cortex (PFC) slice cultures, we investigated the
mechanisms of neuronal degeneration induced by ouabain, an
inhibitor of Na+, K+ ATPase. Coronal PFC slices were pre-
pared under sterile condition, and cultivated for 5 days. At
five days in vitro, treatment with ouabain significantly in-
creased the ratio of propidium iodide (PI) staining in NeuN
positive cells in a time dependent manner. On the other hand,
EGTA, a chelating agent selective for Ca2+, or MK 801, a
non competitive NMDA receptor antagonist, prevented neu-
ronal cell death induced by ouabain. Moreover treatment
with DIDS, an inhibitor of anion exchanger, or NH4Cl, which
prevents the decrease in intracellular pH, protected neurons
from ouabain induced injury. Noteworthy, we observed the
fragmentation of astrocytes after ouabain treatment, which
was prevented by the treatment with neuroprotective mood
stabilizer lithium carbonate. These results suggest that the
increase in glutamate release or inability of glutamate uptake
by glial cells contributes to neurodegeneration induced by
Na+, K+ ATPase inhibition.
3-P-38 TNF α contributes to
mechanical hyperalgesia in diabetic
mice.
Fumihiro Eto 1, Kenji Honda 1, Shoko Azuma 1,
Ayumi Asada 1, Keichi Irie 1, Keisuke Migita 2,
Ken ichi Mishima 1
1Dept. Physiol.＆ Pharmacol., Fac. Pharmaceut. Sci., Fukuoka Univ., 2Dept. Drug
Informatics
Painful diabetic neuropathy is one of the most common forms
of diabetic neuropathy. Tumor necrosis factor α (TNF α) is
a proinflammatory cytokine that has been considered as key
signaling modulator in the diabetes mellitus. However, the di-
rect role of TNF α in painful diabetic nephropathy is un-
clear. Here we examined the involvement of the TNF α in
the diabete induced hyperalgesia. The diabetic mice were
obtained by intraperitoneal (i.p.) injection of streptozotocine
(STZ). Mechanical hyperalgesia was evaluated by Randall
Selitto test. The mechanical hyperalgesia was produced by
STZ induced diabetic mice. TNF α production was also ac-
celerated in sciatic nerve and spinal cord under chronic hy-
perglycemia. The diabetic induced hyperalgesia was inhib-
ited by i.p. injection of anti TNF α antibody, infliximab.
However, infliximab did not influence blood glucose level.
These results suggest that production of TNF α in neuronal
tissues plays a major role in diabetic hyperalgesia. Hence,
blocking TNF α could be a novel therapeutic approach for
treatment of diabetic neuropathic pain.S23-P-37 Effect ofYokukansan on
restriction of movement and
hyperalgesia in an ankle immobilization
rat model
Takako Nakanishi, Noriyuki Serata,
Masataka Sunagawa, Tadashi Hisamitsu
Dept. Physiol., Sch. Med., Showa Univ.
To evaluate the effect of Yokukansan (YKS : Tsumura & Co)
treatment on range of motion (ROM) limitation and the anti
hyperalgesia in ankle immobilization model. Wister male
rats were used. YKS (3%) was contained in CE 2 cube diet
(CLEA Japan Inc) and fed for 2 weeks : YKS 2.4 g/Kg/day.
ROM of ankle dorsiflexion (DF) was measured, and pain
thresholds were evaluated by behavioral response with the
von Frey test and Hargreaves Assay using a plantar test. All
data were shown as % of right limb/left limb. Ankle DF in an-
kle immobilization for 14 days (IM) group was significantly
limited 2 week after immobilization (56%). And Ankle DF in
IM+YKS group also significantly limited 65% after 2 weeks.
The mechanical hyperalgesia threshold and thermal nocicep-
tive thresholds in IM were significantly decreased to 39% and
76% after 2 weeks compared to control group, however, those
were not decreased by YKS treatment. These results indi-
cate that YKS treatment was not effect on ROM of ankle DF
in this model. On the other, the decrease of mechanical hyper-
algesia and thermal nociceptive threshold were improved by
YKS treatment. It might act on central nerve system and/or
spinal interneuron.
3-P-39 Peripheral α4β2 nicotinic
acetylcholine receptor agonist
attenuates macrophage induced
neuroinflammation and neuropathic
pain
Fumihiro Saika, Norikazu Kiguchi,
Shinsuke Matsuzaki, Shiroh Kishioka
Dept. Pharmacol., Wakayama Med. Univ.
Neuroinflammation induced by a variety of immune cells is
closely related to neuropathic pain. In this study, we investi-
gated peripheral regulatory mechanism of neuropathic pain
through nicotinic acetylcholine receptor (nAChR) located on
macrophages, especially α4β2 subtype, in vivo and in vitro.
Mice were subjected to partial sciatic nerve ligation (PSL)
for neuropathic pain model. nAChR α4 and β2 subunits were
upregulated in injured nerves and were expressed on re-
cruited macrophages, in vivo. Peripheral injection of nAChR
ligands relieves neuropathic pain after PSL. On the other
hand, we examined the anti inflammatory effects of TC
2559, an α4β2 nAChR agonist, using murine macrophage cell
line J774A.1. TC 2559 inhibited the phosphorylation of signal
transducer and activator of transcription 3 (pSTAT3) after
lipopolysaccharide (LPS) treatment in vitro, and TC 2559
also suppressed the LPS induced upregulation of CC
chemokine ligand 3 (CCL3) and interleukin 1β (IL 1β). Simi-
larly, the JAK2 inhibitor AG490 abrogated the upregulation
of CCL3 and IL 1β. In conclusion, α4β2 nAChR agonists at-
tenuate neuropathic pain through the downregulation of CCL
3 and IL 1β by the inhibition of JAK2 STAT3 pathway.34
3-P-40 Effect of ivabradine, a
bradycardic drug, on a rat model of
neuropathic pain
Hao Zhang 1,2, Kumiko Ishida 2, Satoshi Tanaka 2,
Megumi Kojima 1, Tsutomu Nakada 1,
Toshihide Kashihara 1, Mikito Kawamata 2,
Mitsuhiko Yamada 1
1Dept. Mol. Pharmacol., Shinshu Univ. Sch. Med., 2Dept. Anesth. Resusc.,
Shinshu Univ. Sch. Med.
Neuropathic pain is a condition associated with spontaneous
pain, hyperalgesia and allodynia. It is suggested that hyperpo-
larization activated cation (HCN) channels may be involved
in this condition. Dorsal root ganglia (DRG) neurons express
three of four mammalian HCN channels (HCN1 3). A brady-
cardic drug, ivabradine, decelerates heart rate by mainly in-
hibiting HCN4 and also 1 and 2 channels in the sinus node.
Thus, we examined whether ivabradine alleviates the neuro-
pathic pain. The left L5 nerves of Sprague Dawley rats were
chronically ligated, whereas the right L5 nerves were sham
operated. Animals’ mechanical and thermal hyperalgesia was
assessed by withdrawal responses to von Frey hair stimula-
tion and radiant heat stimulation, respectively. About 70% of
animals showed significant mechanical and thermal hyperal-
gesia in an ipsilateral but not contralateral side 1 2 weeks af-
ter operation. Intrathecal administration of ivabradine (0.2
20 mM) significantly suppressed both types of hyperalgesia in
a time and concentration dependent manner. Ivabradine (30
μM) blocked HCN currents of isolated L5 DRG neurons in a
use dependent manner as assessed with the patch clamp
technique. Therefore, ivabradine may be used as a therapeu-
tic agent for neuropathic pain.
3-P-42 An automated systems and
method for spontaneous pain specific
evaluation in CCI rats
Yuko Takahashi, Masanobu Iino, Ritsuko Matsuda,
Yukiko Funatsu, Kazuaki Niikura
Pharmacol. Res. Div., Astellas Res. Tech.
In order to produce effective agents for neuropathic pain pa-
tients, it is important to estimate analgesic activities on spon-
taneous pain rather than evoked pain in neuropathic pain
models. Recently, an automated method for measuring spon-
taneous pain behavior was reported. In neuropathic pain
model caused by unilateral chronic constriction injury (CCI)
of sciatic nerve, they focused on aberrant limb movements in
the operated limb. However, walking as well as spontaneous
pain associated movements were counted, and frequency of
limb movement was not stable owing to individual differ-
ences. The present study describes a method for spontaneous
pain specific evaluation in unilateral CCI rats. Strong and
weak magnets were implanted in both hind limbs, respec-
tively. Limb movements were automatically detected as spike
waveforms. The movements in both limbs could be analyzed
separately by the difference in amplitude of wave. Moreover,
on the basis of asymmetrical movement, aberrant movements
could be specifically picked up. Consequently, the variation
in aberrant movements became smaller, which brings much
more reliable results. Additionally, side effect of test com-
pound could also be determined by frequency of movement in
non operated limb.S233-P-41 The hyperalgesia induced by
peripheral HMGB1 in distinct redox
states involves different mechanisms
Maho Tsubota 1, Daichi Yamasoba 1, Risa Domoto 1,
Fumiko Sekiguchi 1, Masahiro Nishibori 2,
Atsufumi Kawabata 1
1 Lab. Pharmacol. Pathophysiol., Fac. Pharm. Kinki Univ., 2Dept. Pharmacol.,
Okayama Univ. Grad. Sch. Med.
Nuclear high mobility group box 1 (HMGB1) has 3 cysteine
(C) residues at positions 23, 45 and 106 within the protein and,
once released to the extracellular space, promotes inflamma-
tion. All thiol HMGB1 (at HMGB1) activates receptor for ad-
vanced glycation end products (RAGE) or CXCR4 by forming
a heterocomplex with CXCL12, and disulfide HMGB1 (ds
HMGB1) that has a disulfide bridge between C23 and C45 ac-
tivates TLR4. We thus characterized the hyperalgesia in-
duced by HMGB1 in distinct redox states in mice. Intraplan-
tar (i.pl.) injection of HMGB1 derived from bovine thymus
(bt HMGB1) evoked mechanical hyperalgesia, which was par-
tially reduced by low molecular weight heparin (LMWH),
known to inhibit RAGE, or the anti RAGE neutralizing anti-
body, but only slightly or little attenuated by LPS RS, a TLR
4 antagonist, or AMD3100, a CXCR4 antagonist. Recombinant
at HMGB1, given i.pl., mimicked the bt HMGB1 induced hy-
peralgesia. On the other hand, i.pl. recombinant ds HMGB1
produced more potent hyperalgesia, an effect blocked by
LPS RS, but resistant to LMWH. Thus, our data demonstrate
that peripheral at HMGB1causes hyperalgesia mainly
through RAGE, but not CXCR4, and ds HMGB1 causes more
potent hyperalgesia via TLR4 in intact mice.
3-P-43 Spontaneous pain behaviors
are induced by inhibition ofVGAT
positive inhibitory interneurons in the
spinal dorsal horn
Keisuke Koga 1, Kensyou Kanehisa 1,
Hidetoshi Tozaki Saitoh 1, Hidemasa Furue 2,3,
Makoto Tsuda 1
1Dept. Lifeinobation., Kyushu Univ. Sch. Phar., 2Dept. Information Physiology.,
NIPS., 3Dept. Physiological Sciences., SOKENDAI
Somatosensory information from the peripher primary affer-
ents is properly processed and integrated by neuronal cir-
cuits in the spinal dorsal horn (SDH). SDH interneurons are
crucial for this process, but SDH interneurons are heteroge-
neous, and each subpopulation of interneurons remains to be
fully characterized. In the present study, we investigated the
role of inhibitory interneurons that express vesicular GABA
transporter (VGAT). To specifically manipulate activity of
VGAT+ inhibitory interneurons in the SDH, we employed
DREADD technology using VGAT Cre mice. We microin-
jected with adeno associated virus containing Gi DREADD
into the SDH of VGAT Cre mice. In whole cell patch clamp
recording using spinal cord slices of the mice, application of
clozapine N oxide (CNO) caused hyperpolarization and de-
creased the firing ratio after dorsal root stimulation in hM4
Di expressing neurons. Inhibiting VGAT+ interneurons by i.
p. injection of CNO rapidly induced marked licking and
flinching behaviors. Furthermore, we observed a number of
c Fos positive neurons in the SDH of CNO injected mice.
These results suggest that VGAT+ inhibitory interneurons in
the SDH actively participate in maintaining normal pain
processing.5
3-P-44 A new evaluation method of
tactile allodynia in models of
neuropathic pain using an optogenetic
approach
Ryoichi Tashima 1, Keisuke Koga 1, Yuta Kohro 1,
Hiromu Yawo 2, Kazuhide Inoue 3, Hidemasa Furue 4,
Makoto Tsuda 1
1Dept. Life Innov., Kyushu Univ. Sch. Phar., 2Dept. Mol. Cell. Neurosci., Tohoku
Univ. Life Sci, 3Dept. Pharmacol., Kyushu Univ. Sch. Phar., 4Div. of Neural
Signal., Dept. Info. Physiol., Natl. Institute for Physiol. Sci.
Tactile allodynia, pain hypersensitivity induced by innocuous
mechanical stimuli, is a hallmark symptom of neuropathic
pain. The elucidation of its mechanism is a major challenge.
Although it is hypothesized that tactile allodynia may involve
pathological altered signaling from Aβ fibers, the ability of
Aβ fibers to cause pain under neuropathic pain conditions re-
mains unknown because of a lack of tools to selectively stimu-
late Aβ fibers in vivo. In this study, we used a transgenic rat
line (W TChR2V4) that expresses channelrhodopsin 2
mainly in myelinated Aβ fibers among populations of pri-
mary afferents. We found that after nerve injury, a locally
stimulation of the plantar skin of the rat hindpaw by blue
light without any physical contacts with a laser probe pro-
duced pain like withdrawal behaviors. The behaviors were
suppressed by intrathecal injection of pregabalin but were
resistance to morphine. Furthermore, blue light stimulation
induced c Fos expression in lamina I dorsal horn neurons.
These results suggest that nerve injury causes a conversion
of Aβ fiber mediated innocuous information to pain in the
dorsal horn. Thus, this might be a new method for investigat-
ing neuropathic allodynia and for developing new analgesics.
3-P-46 Involvement of Cyr61 in
PACAP specific receptor induced long
term allodynia
Tatsunori Maeda 1, Hideyuki Nakanishi 1,
Masafumi Yokai 2, Atsuro Miyata 2, Takashi Kurihara 2,
Ichiro Takasaki 1
1Dept. Pharmacol, Grad. Sch. Sci.＆ Eng. Res., Univ. Toyama, 2Dept. Pharmacol,
Grad. Sch. Med.＆ Dent. Sci., Kagoshima Univ.
Neuropathic pain such as PHN is a chronic pain character-
ized by severe spontaneous pain and allodynia, however, the
mechanisms of the pain are unclear. Recently, we found that
intrathecal injection of PACAP or Maxadilan (a selective
PAC1 receptor agonist) induces long term mechanical allo-
dynia in mice and that such treatment increase the expres-
sion level of Cyr61 (Cysteine rich protein 61) mRNA in mi-
croarray analysis. Cyr61 is a multifunctional matricellular
protein secreted by various types of cells, however, the in-
volvement of Cyr61 on pain has not been reported. There-
fore, in this study, we examined the involvement of Cyr61 in
PACAP or Maxadilan induced long term allodynia.
Intrathecal PACAP and Maxadilan markedly increased the
Cyr61 mRNA expression in the spinal cord. Intrathecal injec-
tion of Cyr61 induced mechanical allodynia in mice which
was lasted at least for 3 days. Cyr61 increased the expression
of CCL2 mRNA, a chemokine reported to be involved in allo-
dynic responses, in cultured glial and neuronal cells and the
spinal cord of mice.
In this study, we found for the first time that Cyr61 induces
allodynia. Our present results suggest that the production of
CCL2 by Cyr61 is involved in part of the PACAP or Maxadi-
lan induced long term allodynia.S233-P-45 Spinal interleukin 18
contributes to herpetic allodynia
throughT cell infiltration in mice
Yuta Takatsuki, Atsushi Sasaki, Ami Takano,
Atsushi Shinoda, Daisuke Uta, Yasushi Kuraishi,
Tsugunobu Andoh
Dept. Applied Pharm., Grad. Sch. Med. and Pharm. Sci., Univ. Toyama
Patients with herpes zoster suffer from severe pain such as
allodynia. However, the underlying mechanism remains un-
clear. Inflammatory cytokines in the central nervous systems
have been reported to play key roles in the development and
persistence of many pathological pain states. Recent studies
have shown that spinal interleukin 18 (IL 18) contributes to
neuropathic pain. In this study, we examined whether IL 18
was involved in herpetic allodynia. Herpetic allodynia was in-
duced by transdermal inoculation of the hind paw with her-
pes simplex virus type 1 (HSV 1) and was inhibited by in-
trathecal anti IL 18 neutralizing antibody. The protein lev-
els of IL 18 and IL 18 receptor (IL 18R) in the spinal dorsal
horn were significantly increased after HSV 1 inoculation.
Immunoreactivities to IL 18 and the IL 18R were detected in
microglia and T cells, respectively, in the spinal dorsal horn
of mice infected with HSV 1, but not naïve mice. Interest-
ingly, neutralization of IL 18 decreased the number of T cells
in the spinal dorsal horn. T cell recruitment inhibitor sup-
pressed herpetic allodynia. Taken together, these results sug-
gest that IL 18 released from microglia play an important
role to infiltration of T cells contributed to herpetic allo-
dynia.
3-P-47 In silico and pharmacological
screening identify novel PAC1 receptor
antagonists
Ai Watanabe 1, Takuya Okada 2, Mamoru Fukuchi 3,
Hiroaki Gouda 4, Takashi Kurihara 5, Atsuro Miyata 5,
Naoki Toyooka 2, Ichiro Takasaki 1
1Grad. Sch. Sci.＆ Eng., Univ. Toyama, 2Grad. Sch. Sci.＆ Eng., Univ. Toyama,
3Med.＆ Pharmaceuti. Sci., Univ. Toyama, 4 Sch. Pharmacy, Univ. Showa, 5Dept.
Pharmacol, Grad. Sch. Med＆ Dent. Sci., Univ. Kagoshima
Pituitary adenylate cyclase activating polypeptide (PACAP)
is a pleiotropic neuropeptide, which functions as a neuro-
transmitter, neuromodulator or hypothalamic hormone. Re-
cently, we found that intrathecal injection of PACAP or
Maxadilan (a PAC1 receptor specific agonist) induce long
lasting mechanical allodynia in mice, suggesting that PAC1
receptor is involved in chronic pain and that selective PAC1
antagonist could be a new analgesics. Although some PAC1
antagonists such as PACAP 6 38 have been reported, all they
are peptide compounds.Here we have developed novel an-
tagonists of PAC1 receptor by in silico screening and in vitro
pharmacologic assay. Among 10 candidate compounds
(named PA 1 to PA 10) extracted from 4 million compounds
of the chemical database, PA 6~PA 10 inhibited PACAP in-
duced CREB phosphorylation in PAC1/CHO and PC12 cells.
Among them PA 8 and PA 9 showed strong inhibitory ef-
fects in luc assay using neuronal cells from BDNF promoter
luc Tg mice and in cAMP Glo assay. These results suggest
that PA 8 and PA 9 have a property of PAC1 receptor an-
tagonist. Whether these compounds have analgesic effects in
vivo is needed to be elucidated in the future study.6
3-P-48 The involvement of
hypothalamic free fatty acid receptor
GPR40/FFAR1 signaling on the
development of chronic pain
Kazuo Nakamoto 1, Takashi Nishinaka 1, Fuka Aizawa 1,
Takuya Yamashita 2, Mitsumasa Mankura 3,
Yutaka Koyama 4, Fumiyo Kasuya 2, Shogo Tokuyama 1
1 dept. Clinic. Pharm., Fac. Pharmaceu. Sci., Kobe Gakuin Univ., 2 Biochem. Toxicol.
Lab., Sch. Pharmaceu. Sci., Kobe Gakuin Univ., 3 Fac. Food Cul., Kurashiki Sakuyo
Univ., 4 Lab. Pharmacol., Fac. Pharm., Osaka Ohtani Univ.
We have demonstrated that the activation of the GPR40/free
fatty acid receptor 1 (GPR40/FFAR1) signaling may play an
important role in the regulation of the descending pain con-
trol system. Here, we examined the involvement of hypotha-
lamic GPR40/FFAR1 signaling in the development of chronic
pain. We used a complete Freund’s adjuvant (CFA) induced
inflammatory chronic pain and postoperative pain mouse
model. Mechanical allodynia and thermal hyperalgesia were
evaluated using von Frey filaments and plantar test, respec-
tively. The repeated administration of GW1100, a GPR40/
FFAR1 antagonist, CFA or incision induced mechanical allo-
dynia compared to vehicle treated mice. Furthermore, the re-
peated GW1100 treated mice significantly increased phospho-
rylated ERK (p ERK) in the spinal cord after low threshold
touch stimulation. The level of the hypothalamic docosahex-
aenoic acid (DHA), a GPR40/FFAR1 agonist, significantly in-
creased at 2 days after surgery compared to sham group. Our
findings suggest that the dysfunction of this signaling path-
way may be associated with the development of chronic pain.
3-P-50 Role of spinal LPCAT2, an
inducible PAF synthesis enzyme on
development and maintenance of
painful peripheral neuropathy models in
mice
Katsuya Morita 1, Naoyo Motoyama 2,
Tomoya Kitayama 3, Takashi Kanematsu 4,
Toshihiro Dohi 5
1Dept. Pharmacol., Facul. Nursing, Hiroshima Bunka Gakuen Univ., 2Dept. Bio.
Endo., Hiroshima Univ. Inst. Biomed.＆ Health Sci.,, 3 Pharmaceutical Edu.
Support Center, Mukogawa Women’s Univ., 4Dept. Cell Mol. Pharmacol., Institute
Biomed. Health Sci., Hiroshima Univ., 5Dept. Pharmacother., Pharmaceutical Sci.,
Nihon Pharmaceutical Univ.
Pain in peripheral neuropathies is produced by damage or illness af-
fecting nerve fibers themselves, and often resistant to current analge-
sics. PAF receptor antagonists are recently demonstrated to have ef-
fective pain relieving effects on neuropathic pain in several animal
models. The present study examined the pain relieving effect of knock-
down of spinal LPCAT2, a novel inducible PAF synthesis enzyme, on
several neuropathic pain models (partial sciatic nerve ligation injury
model, painful diabetic neuropathy model, bone cancer pain model).
This study demonstrated that spinal LPCAT2 knockdown by intrathe-
cal small interfering RNA (siRNA) transfer 11 days after sciatic nerve
injury ameliorated tactile allodynia. LPCAT2 knockdown 3 day before
sciatic nerve injury prevented the development of pain until 120 days
after surgery. The anti allodynia effect of LPCAT2 knockdown was
appeared certainly in any other models tested.
These data suggest that spinal LPCAT2 play a causal role in the devel-
opment and maintenance of neuropathic pain in animal models, and
that LPCAT2 may highlight a potential novel therapeutic strategy for
the treatment of persistent neuropathic pain.S233-P-49 Lysophosphatidic acid (LPA),
an initiator of neuropathic pain, induces
demyelination via transcriptional
regulation
Ryoko Tsukahara, Hiroshi Ueda
Dept. Pharmacol. Ther. Innov., Nagasaki Univ. Grad. Sch. Biomed. Sci
Lysophosphatidic acid (LPA) is a lipid mediator and plays im-
portant roles in neuronal developmental processes such as
neurogenesis, neuronal migration, neuritogenesis and myeli-
nation. We first reported that LPA functions as an important
signaling molecule in the initiation of neuropathic pain
through LPA1 receptor. LPA induces demyelination of dorsal
root fibers following peripheral nerve injury, which causes
neuropathic pain. We also reported that the mechanisms of
demyelination induced by LPA are transcriptional and post-
transcriptional down regulation of myelin related mole-
cules. LPA activates calpain protease, which degrades mye-
lin related proteins, to induced demyelination and neuro-
pathic pain. LPA also down regulates the expression level of
myelin related genes such as Mbp and Mpz. However, the
mechanisms of LPA mediated transcriptional repression of
myelin genes remain unclear. Our recent research impli-
cated that LPA increased acetylated NFκB level, which led
to suppress the expression level of Sox10, a transcription fac-
tor for myelin related genes. In this poster, we will show
more detailed mechanisms by which LPA down regulates
myelin related genes through LPA1 receptor using cultured
Schwann cells.
3-P-51 Mechanism of intrathecally
administered hemokinin 1 induced
nociceptive behaviors in mice
Chizuko Watanabe, Hirokazu Mizoguchi,
Akira Otowa, Shinobu Sakurada
Dept. Physiol. Anat., Tohoku Pharmaceut. Univ.
The most recently identified tachykinin hemokinin 1 was
cloned from mouse bone marrow. It has been found to resem-
ble most closely to substance P and reported to have highest
binding affinity for NK1 receptor than NK2 and NK3 recep-
tors. While several studies indicated that hemokinin 1 is in-
volved in pain and inflammation, the physiological functions
of hemokinin 1 are not fully understood. In the present study,
the intrathecal (i.t.) administration of hemokinin 1 induced
nociceptive responses consisting of scratching, biting and
licking, which resemble substance P induced behavioral re-
sponses in mice. The behaviors evoked by low dose of hemok-
inin 1 was dose dependently inhibited by NK1 receptor an-
tagonist, whereas high dose of hemokinin 1 induced behav-
iors were not affected, but inhibited by NMDA receptor an-
tagonists. Moreover, in the mouse spinal microdialysis, the i.
t. administration of high dose hemokinin 1 produced signifi-
cant increase of glutamate, which was reduced significantly
by NMDA receptor antagonists. These results suggest that
the nociceptive behaviors induced by i.t. administration of
high dose hemokinin 1 may be mediated by release of gluta-
mate in the spinal cord.7
3-P-52 Identification of excitatory
and inhibitory neurons responding to
dental pulp stimulation by two photon
microscopy
Satoshi Fujita 1, Risako Kato 1, Mari Kaneko 1,2,
Noriaki Koshikawa 1, Masayuki Kobayashi 1
1Dept. Pharmacol., Nihon Univ. Sch. of Dent., 2Dept. Orthod., Nihon Univ. Sch.
Dent.
We previously reported that electrical stimulation of dental
pulps of rats evoked neural excitation in the dorsal part of in-
sular cortex (dIC) by in vivo optical imaging technique with a
voltage sensitive dye, which reflects PSPs. Calcium imaging
reflects the action potentials (APs) of neurons. To examine
whether layer 2/3 dIC neurons generate APs in responses to
dental pulp stimulation, we performed in vivo calcium imag-
ing by two photon microscopy. We recorded calcium re-
sponses from anesthetized Vesicular GABA transporter Ve-
nus transgenic rats, which have fluorescent labeling of
GABAergic cells. To identify recorded cells into excitatory
and inhibitory neurons, we imaged the Venus positive neu-
rons before injection of a calcium indicator, Oregon Green
488 BAPTA 1 (OGB 488). Then we injected OGB 488 into
the imaged area and measured the responses to electrical
stimulation of the maxillary molar pulp. In the dIC, 38% of ex-
citatory neurons and 45% of inhibitory neurons showed cal-
cium responses. Some surrounding astrocytes showed cal-
cium responses, too. These results suggest that layer 2/3 dIC
neurons is like to be involved in nociceptive information proc-
essing of dental pulps in accordance with the adjacent astro-
cytes.
3-P-54 Involvement of
endocannabinoid system on cognitive
dysfunction during withdrawal of
repeated methamphetamine
administration
Ryo Fukumori, Taku Yamaguchi,
Tsuneyuki Yamamoto
Dept. Pharmacol., Nagasaki Int Univ.
Repeated administration of methamphetamine (MA) causes
reverse tolerance or behavioral sensitization in mice. How-
ever, the effects of withdrawal after repeated MA admini-
stration on the cognitive deficits have not been sufficiently
studied until now. In this study, we investigated relationship
between cognitive deficits and development of behavioral
sensitization by using the CB1 KO mice. Mice were adminis-
tered MA at dose of 1.8 mg/kg, every other day for 60 days
(30 injections). In wild type mice, locomotor activity was en-
hanced by the repeated administration of MA. 10 or 30 days
after withdrawal, the mice were tested cognitive functions.
In object recognition test, approach time to novel object has
decreased. In addition, prepulse inhibition had been sup-
pressed. On the other hand, in CB1 KO mice, the locomotor
activity was not enhanced by repeated administration of MA.
Furthermore, CB1 KO mice were not shown dysfunctions of
cognitive and prepulsee inhibition by repeated administra-
tion of MA. Our data suggest that the CB1 receptor is in-
volved in the development of behavioral sensitization and
cognitive/sensorimotor gating deficits during withdrawal of
repeated MA administration.S233-P-53 In vivo patch clamp
recording analysis of a pruritogen
serotonin induced itching on synaptic
transmission in spinal dorsal horn
neurons
Daisuke Uta 1,2, Tsugunobu Andoh 1, Yasushi Kuraishi 1,
Keiji Imoto 2,3, Hidemasa Furue 2,3
1Dept. Applied Pharm, Grad. Sch. Med. and Pharm. Sci., Univ. Toyama,, 2Div.
Neural Signaling, Dept. Info. physiol, Natl. Inst. Physiol. Sci., 3Dept. Physiol. Sci.,
SOKENDAI
Itching is a common symptom in dermatologic diseases and
causes restless scratching of the skin, which aggravates the
condition. Serotonin is often used in mice and rat itch models.
The mechanism for the synaptic transmission to the spinal
dorsal horn, however, remains unclear. The present study
was designed to analyze pruritic synaptic responses evoked
in spinal dorsal horn neurons of adult rats by using an in vivo
whole cell patch clamp recording technique. Under voltage
clamp conditions, all spinal dorsal horn neurons tested exhib-
ited spontaneous EPSCs. Application of serotonin to the skin
increased the frequency of the large amplitudes of spontane-
ous EPSCs in about 30% of the neurons. No slow postsynaptic
responses were evoked in them. The responses persisted for
more than 10 minutes. The large amplitudes of spontaneous
EPSCs elicited by serotonin cutaneous stimulation were in-
hibited by either CNQX or TTX applied to the surface of the
spinal cord and dorsal roots. These observations suggest that
a pruritogen serotonin evokes fast excitatory synaptic re-
sponses mediated by activation of AMPA receptors in the
substantia gelatinosa of the spinal cord.
3-P-55 Methamphetamine induced
behavioral changes and dopamine
release were repressed by knockdown
Piccolo in the nucleus accumbens of
mice
Bin Ge 1, Kyosuke Uno 1, Seiya Morishita 1,
Shin ichi Muramatsu 2, Yoshiaki Miyamoto 1,
Atsumi Nitta 1
1Dept. Pharmaceutical Therapy and Neuropharmacology, Toyama Univ. Sch.
Pharmaceutical, 2Dept. Center for Community Medicine Divison of Oriental
Medicine, Jichi Medical Univ. Sch. Neurology
The Piccolo gene was identified in nucleus accumbens (NAc) of
mice treated with methamphetamine (METH) as the increased
molecular. Piccolo is the protein of the pre synapse, and it is
comprised of domains such as PDZ, C2A or C2B mainly. It is re-
ported that Piccolo plays an important role in the drug depend-
ency formation mechanism in dopaminergic neurons. However,
the role of Piccolo gene in NAc is still unclear. Therefore, we
investigated the physiological function of Piccolo in the NAc.
In this study, to clarify the role of Piccolo in the NAc, we char-
acterized the NAc specific knockdown mice (miPiccolo mice)
by adeno associated virus (AAV) vector of Piccolo miRNA.
METH induced locomotor activity of miPiccolo mice was re-
duced compared with that of AAV mock mice (Mock mice).
The miPiccolo mice suppressed the METH induced CPP for-
mation. In the micro dialysis test, the miPiccolo mice exhib-
ited lower dopamine basal levels and tendency to decrease
METH induced dopamine release. These results suggested
that Piccolo in the NAc regulates dopaminergic neuronal sys-
tems, which is in connection with drug dependency formation
behaviors.8
3-P-56 Changes in the expression of
brain miRNAs under ethanol
dependence and withdrawal
Keisuke Mizuo, Rina Murakami, Shunichiro Okazaki,
Hideki Hyodoh, Junya Shimizu, Satoshi Watanabe
Dept. Legal Med., Sapporo Medical Uni. Sch. Med.
Several miRNAs are highly expressed in the CNS and modu-
late the brain function via regulating gene expression. It has
been reported that miR 124 play a critical role in the depend-
ence of abused drugs, such as cocaine. Here we investigated
the expression of miRNAs in mouse ethanol dependence and
withdrawal model. Mice were treated with liquid diet con-
taining ethanol for 10 days. Using the escalating ethanol dos-
age schedule, the mice were fed the ethanol diet as follows : 1
st day : 1 w/v% ; 2nd and 3rd day : 3 w/v% ; 4th to 10th day :
4 w/v% ethanol diet, respectively. The control mice were
given the same volume of ethanol free liquid diet with su-
crose substituted in isocaloric quantities for ethanol. The
mice chronically treated with ethanol revealed severe with-
drawal signs. The mice were killed by decapitation at 6hrs af-
ter discontinuation of ethanol and the limbic forebrain and
lower midbrain were dissected. RT PCR analysis for detec-
tion of microRNAs in the brain was performed. The expres-
sion of miR 124 was significantly increased in limbic fore-
brain following chronic treatment of ethanol. These findings
suggest that changes in the expression of miR 124 may occur
in mesolimbic dopaminergic system, contributing to the de-
velopment of ethanol dependence.
3-P-58 Social defeat stress enhances
the dopamine responses in the nucleus
accumbens to both rewarding and
aversive events
Yukie Kawahara 1, Yoshinori Ohnishi 1,
Hiroshi Kawahara 2, Akinori Nishi 1
1Dept. Pharmacol., Kurume Univ. Sch. Med., 2Dept. Dental Anesthesiology.,
Tsurumi Univ. Sch. of Dent. Med.
The present study investigated the effect of social defeat
stress (SDS) on the dopamine (DA) response in the nucleus ac-
cumbens (NAc) in the cocaine induced conditioned place
preference (CPP) paradigm.
In the first study, mice received SDS were conditioned to the
same chamber using one chamber apparatus for three days.
The mice received either no, saline or cocaine injections on
the first and second days, and DA was measured on the third
day using in vivo microdialysis. Re exposure to the same
chamber had little effect on the DA levels in mice received no
SDS. In mice received SDS, re exposure to the same chamber
induced an increase in DA in a group with no injections. Sa-
line injections (aversive events) suppressed the DA response,
whereas cocaine injections (rewarding events) enhanced it.
In the second study, mice were conditioned to the two cham-
ber apparatus paired with cocaine and saline after SDS. The
chamber preference correlated with the DA response.
In conclusion, SDS induces enhancement of the DA responses
to both rewarding and aversive events, which could underlie
the neural mechanism for the expression of CPP after SDS.S23-P-57 Nrf exacerbates cocaine
addiction after social defeat stress
Yoshinori Ohnishi 1,2, Yukie Kawahara 1,
Yoko Ohnishi 1,2, Rachael Neve 3, Eric Nestler 2,
Akinori Nishi 1
1Dept. Pharmacol., Kurume Univ. Sch. of Med., 2 Fishberg Dept. of Neurosci. and
Friedman Brain Inst., Icahn Sch. of Med. at Mount Sinai, 3Dept. of Brain and
Cognitive Sci., MIT
Generally, mental stress enhances irresistible impulse to ad-
dictive craving. However, the molecular mechanism is not
fully understood. We reproduced this behavior in a mouse
model, in which pre exposure of mice to social defeat stress
(SDS) increased cocaine preference. Motivation for prefer-
ence is well known to be controlled by dopamine neurotrans-
mission in reward system network from the ventral tegmen-
tal area to nucleus accumbens (NAc). We therefore per-
formed microdialysis to detect dopamine levels in the NAc.
Dopamine levels in the NAc increased when mice were
placed in cocaine conditioned box, and the increase in
dopamine levels was significantly enhanced after SDS. As
dopamine is known to be an inducer of oxidative stress, we
measured the expression level of oxidative stress response
proteins, and found that nuclear respiratory factor (Nrf) was
significantly increased only when mice were treated with co-
caine after SDS. Furthermore, overexpression of dominant
negative form of Nrf in NAc suppressed cocaine preference
after SDS. However, antioxidant rich foods didn’t reduce co-
caine preference after SDS, suggesting that different molecu-
lar pathway from oxidative stress response may contribute to
increase cocaine addiction after SDS.
3-P-59 Identification of the μ opioid
receptor splice variants involved in the
lack of psychological dependence on
amidino TAPA
Hirokazu Mizoguchi, Chizuko Watanabe,
Akira Otowa, Maya Yoshioka, Shinobu Sakurada
Dept. Physiol. Anat., Tohoku Pharmaceut. Univ.
Amidino TAPA is a selective μ opioid receptor agonist,
which has potent analgesic effect in various injection routes.
Unlike other μ opioid receptor agonists, i.c.v. administered
amidino TAPA does not show rewarding effect in condi-
tioned place preference test. It is caused by release of the en-
dogenous κ opioid peptide dynorphins in supraspinal site,
since amidino TAPA administered i.c.v. shows remarkable
rewarding effect in prodynorphin deficient mice. The su-
praspinal antinociception induced by amidino TAPA is medi-
ated through the novel mouse μ opioid receptor splice vari-
ants, MOR 1J and MOR 1L, which are amidino TAPA sen-
sitive but morphine insensitive splice variants. Activation of
these splice variants subsequently causes the release of
dynorphins to produce antinociception in supraspinal site. In
mice these splice variants have been desensitized, the i.c.v.
administered amidino TAPA shows remarkable rewarding
effect. The evidences suggest that supraspinal release of
dynorphins by amidino TAPA via activation of MOR 1J and
MOR 1L may be involved in the lack of the rewarding effect
for amidino TAPA.39
3-P-61 Effects of chemerin, an
adipocytokine, on contractility of rat
isolated pulmonary artery
Chiharu Kakuda, Kyosuke Kazama,
Muneyoshi Okada, Hideyuki Yamawaki
Lab. Vet Pharmacol., Kitasato Univ. Sch. Vet. Med.
Chemerin is an adipocytokine acting through chemokine like
receptor (CMKLR)1. Previous reports showed that chemerin
affects contractile reactivity of isolated aorta and mesenteric
artery through CMKLR1. In the present study, we aimed to
clarify the effects of chemerin on contractility of isolated pul-
monary artery. Pulmonary artery was isolated from male
Wistar rats. Isometric contraction of endothelium intact [E
(+)] or denuded [E ( )] artery was measured. In E (+) or E ( )
artery, chemerin (300 ng/ml) alone treatment significantly in-
duced contraction. In E (+) or E ( ) artery, chemerin [E (+) :
300 ng/ml, E ( ) : 100 300 ng/ml] significantly augmented no-
radrenaline induced contraction. In E (+) artery, Lower con-
centration of chemerin (3 30 ng/ml) reduced endothelin
(ET) 1 induced contraction, whereas higher concentration of
chemerin (100 300 ng/ml) enhanced it. In E ( ) artery,
chemerin (100 300 ng/ml) enhanced ET 1 induced contrac-
tion. In summary, we for the first time found that chemerin
induced contraction and enhanced agonist induced contrac-
tion in isolated pulmonary artery. Further study is necessary
to clarify the mechanisms.
3-P-64 Functional analysis of
vascular NCLX using genetically altered
mice
Satomi Kita 1, Hideaki Tagashira 1, Yuji Arai 2,
Takahiro Iwamoto 1
1Dept. Pharmacol., Facul. Med., Fukuoka Univ., 2Dept. Biosci. and Genetics,
NCVC
Both of plasma membrane and mitochondrial Na+/Ca2+ ex-
changer (NCX, NCLX) are ion transporters that bidirection-
ally exchange Na+ and Ca2+. In vasculature, NCX is thought to
participate in the maintenance of vascular tone by regulating
cytosolic Ca2+ concentration. Previous our data using specific
NCX inhibitors and genetically altered mice revealed that the
Ca2+ influx via vascular NCX1 is involved in the sympathetic
vascular contraction and in the pathogenesis of salt depend-
ent hypertension. Mitochondrial Ca2+ signaling plays a pivotal
role in many physiological processes such as ATP production
and apoptosis. NCLX is a candidate molecule that functions as
a Ca2+ signaling pathway in mitochondria. We recently deter-
mined the tissue distribution and subcellular localization of
NCLX by western blotting and immunofluorescence. NCLX
was widely distributed in many tissues, but highly expressed
in vascular tissues in particular. However, physiological and
pathological roles of vascular NCLX are still elusive. To
study the functional role of NCLX in regulation of vascular
tonus and blood pressure, we developed NCLX knockout
mice. In this study, we show the experimental evidence for
functional significance of NCLX in vasoconstriction and blood
pressure regulation.S243-P-63 Involvement of the renal
kallikrein in the diuresis and urinary
excretion of electrolytes induced by a
thiazide like diuretic, indapamide
Tomoe Fujita 1,2, Shuichi Yasuda 3, Yuji Kumagai 2,4,
Masataka Majima 1
1Department of Pharmacology, Kitasato University School of Medicine, 2 Clinical
Trial Center, Kitasato University Hospital, 3 Center for Genetic Studies of
Integrated Biological Functions, Kitasato University School of Medicine, 4 Kitasato
Clinical Research Center, Kitasato University School of Medicine
The study examined whether the renal kallikrein kinin sys-
tem, which regulates the urinary excretion of electrolyte in
the distal tubules, was involved in the renal action of a thiaz-
ide like diuretic. Six week old, male Wistar rats were used.
Indapamide was administered with saline loading (0.1, 0.3
mg/kg and 4 mL/100g, p.o.). Aprotinin, a kallikrein inhibitor,
was injected (32 mg/kg, b.i.d., s.c.) from 2 days before or ica-
tibant (Hoe 140), a bradykinin B2 receptor antagonist, was in-
jected (2.4 mg/kg, s.c.) just before administration of inda-
pamide. Six hour urine was collected by a metabolic cage.
Urinary electrolyte measures were calculated per mg cre-
atinine (Cr). Co administering indapamide together with
aprotinin increased urinary volume and urinary excretion of
K+ and Ca2+, and decreased urinary excretion of Na+ and CL ,
accompanying an increase in Cr clearance. None of those
changed in the groups co administered by indapamide with
Hoe 140. Renal kallikrein was involved in the renal action of
indapamide, which mechanism was independent of B2 recep-
tor. Renal kallikrein may be a possible predictor of interindi-
vidual variation in renal response to thiazide and thiazide
like diuretics in human.
3-P-65 Involvement of
cardioprotective effect in a survival
advantage of olmesartan for
monocrotaline induced pulmonary
hypertensive rats
Maki Saito 1, Yoshiyuki Tanabe 1, Akihisa Kamataki 2,
Kentaro Kanda 1, Ryosuke Yamashita 1,
Takashi Sawai 2, Koichi Nakayama 1, Miho Ibi 1,
Masamichi Hirose 1
1Dept. Mol. Cell. Pharmacol., Iwate Med. Univ. Sch. Pharm. Sci., 2Dept. Pathol.,
Iwate Med. Univ. Sch. Med.
Pulmonary hypertension caused by progressive increase in pul-
monary arterial resistance leads compensatory right ventricular
hypertrophy. We have found that continuous administration of
olmesartan (OLM), an angiotensin AT1 receptor antagonist, can
significantly improve survival for monocrotaline induced pulmo-
nary hypertensive (MCT) rats. In the present study, we aimed to
clear how OLM extends survival period for rats with MCT. Male
SD rats were divided into 3 groups ; healthy control (Control),
MCT, and MCT with OLM treatment (OLM+MCT). OLM+MCT
rats were received subcutaneous implantation of an osmotic
pump filled with olmesartan solution. Estimated dose of OLM
was approximately 2.5 mg/kg/day. Control and MCT rats were
received sham operation. Two days after the operation, MCT and
OLM+MCT rats were received single injection of monocrotaline
(60 mg/kg, sc.). Three weeks after the monocrotaline injection,
rats were sacrificed, and the cardiopulmonary tissues were iso-
lated and analyzed. BNP mRNA expression and interstitial fibro-
sis were decreased in OLM+MCT compared with MCT rats.
These findings suggest that the cardioprotective effect can be in-
volved in a survival advantage of OLM for MCT rats.0
3-P-67 Comparison of anti anginal
effect of cilnidipine with nicardipine and
nifedipine in the vasopressin induced
angina model of rats
Xin Cao 1, Yuji Nakamura 1, Takeshi Wada 1,
Hiroko Izumi Nakaseko 1, Kentaro Ando 1,
Bingmei Zhu 2, Bin Xu 2, Akira Takahara 3,
Masaki Saitoh 4, Atsushi Sugiyama 1
1Dept. Pharmacol., Fclt. Med., Toho Univ., 2 Key lab. of Acupuncture and Medicine
Research of Ministry Education, Nanjing Univ. of Chinese Medicine, 3Dept.
Pharmacol. Ther., Fclt. Pharmaceut. Sci., Toho Univ., 4 Yamanashi Research Center
of Clinical Pharmacology
We assessed the anti anginal effects of cilnidipine in comparison
with those of nicardipine and nifedipine (1 and 10 μg/kg, n=6 for
each drug) or vehicle (n=6) by using the vasopressin induced an-
gina model of rats. The administration of vasopressin (0.5 IU/kg,
i.v.) to the rats depressed the ST segment level of the electrocar-
diogram reflecting the presence of subendocardial ischemia,
whereas it significantly increased the mean blood pressure, re-
sulting in the decrease of the heart rate and the prolongation of
the PR interval possibly through a reflex mediated increase of
vagal tone. Cilnidipine suppressed the vasopressin induced de-
pression of the ST segment in a dose related manner, which was
not observed by nicardipine or nifedipine, indicating cilnidipine
can inhibit the vasopressin induced subendocardial ischemia in
vivo more effectively than nicardipine and nifedipine. In addi-
tion, the low dose of cilnidipine hardly affected the vasopressin
induced pressor response, but it attenuated the negative dro-
motropic effect, suggesting N type Ca2+ channel inhibition by cil-
nidipine may have the potential to suppress parasympathetic
nerve activity in vivo like those reported in the sympathetic ones.
3-P-69 Roles of heat shock protein
90 on cardiac remodeling in the failing
heart following myocardial infarction in
rats
Tetsuro Marunouchi, Shoko Tamura, Shiho Nagata,
Emi Yano, Kouichi Tanonaka
Dept. Mol. Cell. Pharmacol., Tokyo Univ. Pharm, Life Sci.
Heat shock protein 90 (Hsp90) is a highly conserved molecu-
lar chaperone involved in the maturation and stabilization of
client proteins. These client proteins are enriched in signal
transducers including kinases and transcription factors. It is
well known that the cardiac remodeling such as cardiac hy-
pertrophy and fibrosis is involved in the genesis and develop-
ment of chronic heart failure. Furthermore, the cardiac re-
modeling is regulated by many signaling pathways. Several
Hsp90 client proteins are signal transducers involved in car-
diac remodeling. Therefore, to clarify the roles of Hsp90 and
its client proteins in progression to the chronic heart failure,
we examined effects of Hsp90 inhibitor on the signal trans-
ducers in the development of chronic heart failure. The re-
sults suggest that Hsp90 contributes to stabilization of sev-
eral cardiac remodeling associated proteins during the de-
velopment of chronic heart failure.S243-P-68 L/N type calcium channel
blocker, cilnidipine, attenuates post
infarct cardiac remodeling in
hypertensive rats
Kaori Mochizuki, Miyuki Kobara, Makoto Ohigashi,
Hiroe Toba, Tetsuo Nakata
Dept. Clinical Pharm., Kyoto Pharmaceutical Univ.
Hypertension is a risk factor of myocardial infarction (MI).
We examined whether calcium channel blockers (CCBs) at-
tenuate post infarct cardiac remodeling in hypertensive rats
and, if so, whether differences among CCBs would be ad-
dressed. Spontaneously hypertensive rats were divided into 4
groups : an untreated MI group, cilnidipine (Cil) treated (10
mg/kg/day, L/N type CCB) MI group, amlodipine (Aml)
treated (10 mg/kg/day, L type CCB) MI group, and sham
group. MI was induced by 30 min of coronary artery occlu-
sion followed by reperfusion. After 4 weeks of MI, both CCBs
lowered blood pressure and suppressed myocyte hypertro-
phy in non infarct area to a similar extent. On the other
hand, Cil, but not Aml, improved left ventricular dilatation
and function, and suppressed fibrosis related mRNA (Colla-
gen III and TGFβ) expression of non infarct area. Cil also
suppressed ACE mRNA expression and activity, and intersti-
tial norepinephrine level, assessed by microdialysis method
in non infarct myocardium. In conclusion, blood pressure
lowering therapy by Cil suppressed ACE activity and inter-
stitial norepinephrine level, leading to the improvement of
cardiac remodeling after MI in hypertensive rats.
3-P-70 Sustained increase in HSPB7
in the heart after myocardial infarction
Emi Yano, Tetsuro Marunouchi, Kouichi Tanonaka
Dept. Mol. Cell. Pharmacol., Tokyo Univ. Pharm, Life Sci.
Time course changes in heat shock protein B7 (HSPB7) dur-
ing the development of heart failure following myocardial in-
farction were examined. Myocardial infarction was produced
by coronary artery ligation (CAL). Hemodynamic parame-
ters at the 8th, but not 2nd, week after CAL showed signs in-
dicating chronic heart failure. An increase in HSPB7 content
in the mitochondria enrich fraction of the hearts at the 2nd
and 8th weeks after CAL was observed. Mitochondrial func-
tion of the heart at the 8th after CAL was decreased, whereas
that at the 2nd week was preserved. These results suggest
that a sustained increase in HSPB7 shows an exposure of car-
diac mitochondria to metabolic stress, leading to mitochon-
drial dysfunction during the development of cardiac contrac-
tile failure after CAL.1
3-P-71 Changes in histone
deacetylase 6 in the failing heart
following acute myocardial infarction in
rats
Shiho Nagata, Tetsuro Marunouchi, Kouichi Tanonaka
Dept. Mol. Cell. Pharmacol., Tokyo Univ. Pharm, Life Sci.
The role of histone deacetylase 6 (HDAC6) in the develop-
ment of heart failure is unknown. In this study, time course
changes in HDAC6 in the heart during the development of
heart failure following acute myocardial infarction (AMI)
were examined. AMI was induced by coronary artery liga-
tion (CAL). Hemodynamic parameters at the 8th (8W), but not
2nd (2W), week after CAL showed signs indicating chronic
heart failure. Myocardial HDAC6 content in the 2W CAL
rats was increased. HDAC6 content in mitochondrial and nu-
clear fraction prepared from heart in 2W CAL rats was also
increased. In contrast, myocardial HDAC6 content in 8W
CAL rats was similar to that in the Sham rats. Mitochondrial
and nuclear HDAC6 content of the heart in 8W CAL rats was
also smaller than that in 2W CAL rats. These results show
that the expression levels of myocardial HDAC6 are reduced
during the development of heart failure, suggesting that
HDAC6 contributes to preserve cardiac function after AMI.
3-P-73 New inhibitors againstTRPV2
ameliorate dilated cardiomyopathy in
hamster models
Yuko Iwata, Madoka Hirayama, Shigeo Wakabayashi,
Osamu Nakagawa
Dept. Mol. Pharmacol., NCVC
Abnormal Ca2+ handling is a key molecular event in the patho-
physiology of muscle degenerative disorder such as muscular
dystrophy and cardiomyopathy. Transient receptor potential
cation channel, subfamily V, member 2 (TRPV2) is a princi-
pal candidate for Ca2+ entry pathways, which is a potential
target for therapy ; however, no TRPV2 specific inhibitors
are available to clinicians. Here, based on cell based screen-
ing procedure with HEK293 cells expressing TRPV2, we
searched for specific inhibitors using tranilast or SKF96365
as a lead compound. The therapeutic efficacy was tested in
the muscular dystrophy/cardiomyopathy hamsters. We iden-
tified five inhibitors, among which at least three compounds
inhibited Ca2+ entry through mouse and human TRPV2, but
had no effect on other members of TRP family,TRPV1 and
TRPC1. These compounds inhibited abnormal Ca2+ influx and
prevented stretch induced muscle damage in dystrophic
myocytes. Further, they ameliorated cardiac dysfunction,
and prevented disease progression in cardiomyopathic ham-
sters. These TRPV2 inhibitors will potentially be applicable
to novel therapeutic strategies against cardiomyopathy and
muscular dystrophy.S23-P-72 Impaired cardiac vagal
control and treatment of dilated
cardiomyopathy
Dong Yun Zhan 1, Cheng Kun Du 1,
Tsuyoshi Akiyama 1,2, Sachio Morimoto 2,
Shuji Shimizu 1, Toru Kawada 1, Kenji Kangawa 1,
Mikiyasu Shirai 1
1Natl. Cereb. Cardiovas. Ctr., Suita, Japan, 2 Fac. Med. Sci., Kyushu Univ.,
Fukuoka, Japan
First, to evaluate cardiac vagal nerve activity in a knock in
(KI) mouse model of dilated cardiomyopathy (DCM) with δK
210 mutation in the cardiac troponin gene, we applied mi-
crodialysis technique to the left ventricular myocardium of
anesthetized mice and myocardial interstitial acetylcholine
(ACh) levels were measured by HPLC as an index of ACh re-
lease from cardiac vagal nerve endings. The effects of elec-
trical stimulation of cervical vagal nerve (peripheral vagal
control) and α2 adrenergic stimulation by intravenous mede-
tomidine (central vagal control) were examined. In DCM KI
mouse, peripheral vagal control was preserved, but central
vagal control through α2 adrenergic receptor was impaired.
Second, to test whether cardiac vagal nerve activation ame-
liorates the mortality of DCM, we examined the therapeutic
efficacy of ghrelin in DCM KI mouse. Ghrelin ameliorated
survival as well as cardiac function, remodeling in DCM KI
mouse. Heart rate variability analysis indicated the decrease
in cardiac sympathetic nerve activity as well as increase in
cardiac parasympathetic nerve activity by ghrelin.
In DCM KI mouse, central cardiac vagal control is impaired
and ghrelin, which centrally enhances cardiac vagal nerve
activity, ameliorates mortality and cardiac function.
3-P-74 PKCε dependentADAM17
activation promotes PAR1 mediated
cardiac myocyte hypertrophy through
HB EGF shedding and EGFR
transactivation
Hitomi Otani, Tomoyuki Nakamura
Dept. Pharmacol., Kansai Med. Univ.
We previously demonstrated that cardiac protease activated
receptor 1 (PAR1) stimulation induces cell hypertrophy
through heparin binding EGF (HB EGF) dependent EGFR
transactivation. Further, we found that association of PKCε
and ADAM17, a sheddase of EGFR ligands, is involved in
PAR1 mediated EGFR activation. We here report that
PKCε dependent ADAM17 activation contributes to PAR1
mediated HB EGF shedding and subsequent cellular re-
sponses using rat neonatal cardiomyocytes. ADAM17 activity
was evaluated by quantitative analysis of HB EGF produc-
tion in culture media of cardiomyocytes transfected with al-
kaline phosphatase tagged HB EGF plasmide. PAR1 stimula-
tion with thrombin or a specific agonist peptide (TFLLR)
promoted ADAM17 activity, which was reduced by PKCε in-
hibition. Depletion of PKCε or ADAM17 by siRNA sup-
pressed not only EGFR activation but also reduced myocyte
growth and BNP expression induced by PAR1 stimulation.
These results suggest that cardiac PAR1 stimulation triggers
association of PKCε and ADAM17, which could transactivate
EGFR via HB EGF shedding and then resulting in hypertro-
phy.42
3-P-75 Efficient co induction of
endothelial and pericyte like cells from
primate pluripotent stem cells
Rie Tatsumi, Shinsuke Nakagawa, Jun Aruga
Dept. Med. Pharmacol., Nagasaki Univ. Grad. Sch. Biomed. Sci.
The blood brain barrier (BBB) is composed of specialized
microvascular endothelial cells (ECs) surrounded by peri-
cytes (PCs) and astrocyte end feet. As BBB plays critical
roles to define drug delivery properties in health and dis-
eases, we aimed to produce ECs and PCs from primate pluri-
potent stem cells, and to model the microvasculature in vitro .
Here we present a highly efficient method to co induce pri-
mate embryonic stem cells into exclusively EC and PC like
cells (iEC and iPC), and the vascular formation by co cultur-
ing them. Of note, our method significantly improved the co
induction efficiencies of iECs (50 70%) and iPCs (30 50%) in
contrast to those of previous studies (ECs, 3 7% ; PCs, 2 8%).
The iECs and iPCs expressed each characteristic cell mark-
ers (PECAM 1, VE cadherin, and VEGFR2 for ECs ;
PDGFRβ, NG2, and CD105 for PCs). When co cultured with
the iECs, the iPCs located along the vascular tubes formed by
iECs and promoted the vessel maturation and stabilization,
mimicking the PCs isolated from monkey brain. Additional
properties are being examined to fully characterize the iECs
and iPCs. These results indicate that the iECs and iPCs are
functional and may be useful cellular resources for in vitro
modeling of the BBB.
3-P-77 Changes in endothelial
function in rabbit autogenous grafted
artery and vein
Junko Kajikuri 1, Koki Tabata 2, Ryo Otsuka 1,
Yasushi Shibayama 1, Kimihiro Komori 2, Takeo Itoh 1
1Dept. Pharmacol., Grad. Sch. Med. Sci., Nagoya City Univ., 2Dept. Vasc. Surg.,
Grad. Sch. Med., Nagoya Univ.
In revascularization options for ischemic heart disease, ar-
tery (such as internal mammary artery) than vein (such as sa-
phenous vein) is better alternative bypass graft for long
term patency rate. However, the way to prevent restenosis in
grafted vessels remains to be fully solved. We investigated
the histological and the mechanical properties in autogenous
grafted artery (common carotid artery) and vein (jugular
vein) in rabbit. The grafted vessels was taken at four weeks
after implantation, and different expressions of smooth mus-
cle myosin heavy chain isoforms were compared with the
control vessels. In grafted artery, there was small intimal hy-
perplasia in which both SM1 and SMemb were detected. In
vein graft, massive amount of these heavy chain isoforms
were detected in intimal region. ACh induced endothelium
dependent relaxation was absent in the grafted vein. In con-
trast, ACh induced relaxation was increased in grafted ar-
tery and a large part of the ACh response was abolished by
the NO synthase inhibitor L NG nitroarginine. These results
indicate that the function of NO in endothelium activated by
ACh is enhanced in artery graft but reduced in vein graft in
rabbit.S23-P-76 Treatment withVEGF
receptor tyrosine kinase inhibitors
induces abnormal retinal vascular
patterning in neonatal mice
Akane Morita, Tsutomu Nakahara, Hiroko Ushikubo,
Asami Mori, Kenji Sakamoto, Kunio Ishii
Dept. Mol. Pharmacol., Kitasato Univ. Sch. Pharm. Sci.
Our previous studies demonstrated that treatment of new-
born mice with KRN633, a vascular endothelial growth factor
(VEGF) receptor tyrosine kinase inhibitor, delayed retinal
vascularization leading to abnormal retinal vascular growth
and patterns. To determine whether similar abnormalities
are observed in newborn mice treated with other VEGF re-
ceptor tyrosine kinase inhibitors, we administered axitinib to
mice on the day of birth and on the following day. When com-
pared with control mice, a significant delay in retinal vascu-
larization was observed in mice treated with axitinib (5 mg/
kg). Axitinib treated mice had a very dense capillary net-
work on postnatal day (P) 6 and fewer arteries and veins on P
8 and P12. Veins, but not arteries, were significantly en-
larged on P8. These abnormalities were similar to those ob-
served in KRN633 treated neonatal mice and probably repre-
sent a common phenotype induced by short term treatment
with VEGF receptor inhibitors in newborn mice. Therefore,
mice treated postnatally with VEGF receptor inhibitors could
serve as an animal model for studying the mechanisms of reti-
nal vascular formation and patterning.
3-P-78 Endothelial bradykinin B2
receptor mediated relaxation of veins in
rat
Hayato Umehara, Hiroshi Higuchi
Dept. Pharmacol., Niigata Univ. Sch. Med
Bradykinin is involved in several pathophysiological func-
tions including vasodilation, inflammation and pain. Accumu-
lating reports describe the vascular function of BK through
endothelium derived NO signaling especially in arteries but
its role in veins has been poorly examined. Recently, we re-
ported BK induced relaxation (pD2=7.9 8.3) and expression
of B2R mRNA in rat veins including the abdominal vena cava
inferior (Avci), common jugular (CJv), brachial (Bv), femoral
(Fv) and tail (Tv) veins. In this study, involvement of B2R and
the endothelial signaling in the dilation of the rat veins was
investigated. A B2R antagonist, FR173657, blocked the BK in-
duced relaxation in a concentration dependent manner (pKB=
10.2 10.9). In endothelium denuded ring preparations, re-
sponses to BK, as well as those to acetyl choline (ACh) as an
index of endothelial intact, were significantly diminished. A
linear correlation between the maximal responses to BK and
those to acetylcholine was found in Spearman’s correlation
analysis (P=0.0004 (Avci) ; P<0.0001 (CJv, Bv and Fv) ; P=
0.0228 (Tv)). eNOS inhibitors antagonized the BK induced di-
lation of the veins. Collectively, BK induces relaxation of the
rat veins through B2R and endothelial NO signaling is in-
volved in its mechanism.43
3-P-79 Role of MARCKS in
endothelial cell functions and
involvement in methylmercury toxicity
Cuong.V. Dao, Atsushi Miyamoto, Mitsuya Shiraishi
Dept. Vet. Pharmacol., Joint Faculty of Vet. Med., Kagoshima Univ.
MARCKS is widely expressed protein including neuron and
endothelial cell, and involvement of MARCKS in MeHg in-
duced toxicity in neuronal cells has been suggested. Since we
reported that in vivo exposure of MeHg to mice resulted in
impaired endothelium dependent vasodilation, the role of
MARCKS in endothelial cell functions and in the toxicity of
MeHg was investigated by using human endothelial cell line,
EA.hy926. MARCKS knockdown in EA.hy926 cells caused
decrease in cell growth, cell migration in scratch assay and
tube formation on Matrigel, suggesting the potential role of
MARCKS in the endothelial cell functions. Exposure of
MeHg for 24 hr induced decrease in cell viability of EA.hy926
cells in a dose dependent manner. Nitric oxide production,
cell migration and tube formation of EA.hy926 cells were in-
hibited by exposure of submaximal concentration of MeHg.
Furthermore, exposure of MeHg induced a significant altera-
tion in phosphorylation and expression of MARCKS. In
MARCKS knockdown cells, acceleration of MeHg induced
decrease in cell viability was observed. These results suggest
that MARCKS plays important roles in endothelial cell func-
tions, and might be involved in MeHg induced cell death and
dysfunction.
3-P-81 Protective effects of
quercetin 3 o β D glucuronide (Q3GA)
on vascular endothelial cells
Naoko Saito 1,2, Yuki Izawa Ishizawa 1,
Mayuko Hosooka 3, Yoshitaka Kihira 1,
Masaki Imanishi 4, Yoshito Zamami 4,5,
Yasumasa Ikeda 1, Keisuke Ishizawa 4,5,
Koichiro Tsuchiya 3, Toshiaki Tamaki 1
1Dept. Pharmacol, Inst. Biomed. Sci., Tokushima Univ. Grad. Sch., 2Dept. Stud.
Lab., Sch. Med., Tokushima Univ., 3Dept. Med. Pharmacol., Inst. Biomed. Sci.,
Tokushima Univ. Grad. Sch., 4Dept. Pharm., Tokushima Univ. Hosp., 5Dept. Clin.
Pharm., Inst. Biomed. Sci., Tokushima Univ. Grad. Sch.
Quercetin 3 o β D glucuronide (Q3GA) is a major metabolite of
quercetin which is an abundant polyphenol in onions, fruits, and so
on. It has been reported that quercetin or Q3GA are effective to im-
prove vascular function. However, the detailed mechanisms how Q
3GA induces the beneficial effects on endothelial function are still
unclear. Here, we tried to demonstrate the effects of Q3GA on hu-
man umbilical endothelial cells (HUVECs). HUVECs were stimu-
lated by Q3GA and examined gene or protein expressions and DNA
methylations. Pretreatment with Q3GA inhibited TNF α induced
VCAM 1 expression in HUVECs. Short term stimulation by Q3GA
alone activated extracellular signal regulated protein kinase 5
(ERK5), which are known as an endothelial protective molecule.
Moreover, HUVECs cultured under Q3GA existence for one month
were subjected to microarray analysis (Agilent) and DNA methyla-
tion analysis using human beads chip (Illumina). Several gene ex-
pressions were altered in Q3GA treated HUVECs, but no change
was seen in methylation pattern of their whole genome DNA. These
data suggested that Q3GA shows endothelial protective effects
through the activation of ERK5 and modulation of the several gene
expressions but not DNA methylation.S23-P-80 The role of endothelial cells
derived HIF 2α in mouse pulmonary
hypertension.
Michiyo Iguchi 1, Noriko Tomita 2, Masaki Imanishi 1,
Shinji Matsunaga 1, Shuhei Tomita 1
1Div. Mole Pharmacol., Tottori Univ. Sch. Med., 2Dep. Mole Med and Therap.,
Tottori Univ. Sch. Med.
Pulmonary arterial hypertension (PAH) is a disease in small
pulmonary arteries that is characterized by vascular remod-
eling and vasoconstriction leading to increased pulmonary ar-
terial resistance. Transcription factors, hypoxia inducible
factor (HIF) families have the key roles in cellular adaptation
to hypoxia. Recently, we indicated that HIF1β in endothelial
cells (ECs) was contributed to vascular remodeling of PAH.
However, the role of HIFs in ECs in the mechanisms to form
PAH remains unclear. In this study, to assess our hypothesis
that the activation of HIFs in ECs leads to PAH by initiating
dysfunctions of ECs, we investigated the following. First, ECs
were isolated from lung of B57BL/6J mice and analyzed for
gene expression pattern by microarray. Second, we gener-
ated transgenic mice with EC derived HIF 2α conditional
overexpression mice (HIF 2α Tg mice). HIF 2α Tg mice ap-
peared phenotypically normal without any treatment. The
expression levels of HIF 2α mRNA and protein in the lung
tissue were significantly increased in the HIF 2α Tg mice
when compared with those in the control mice. By using
these technology, we would discuss the issue how EC derived
HIF2α associates with the pathophysiological development of
PAH.
3-P-82 Increased oxidative stress
associated with ageing in metabolic
syndrome rats: Effects on protease
activated receptor 2 mediated
vasodilation
Kana Maruyama 1, Satomi Kagota 1, John J. McGuire 2,
Saki Iwata 1, Hirokazu Wakuda 1, Noriko Yoshikawa 3,
Kazuki Nakamura 3, Kazumasa Shinozuka 1
1Dept. Pharmacol. II, Sch. Pharmaceu. Sci., Mukogawa Women’s Univ.,
2 Cardiovasc. Res. Group, Div. BioMedic. Sci., Memorial Univ., 3Dept. Pharmacol.
I, Sch. Pharmaceu. Sci., Mukogawa Women’s Univ.
Protease activated receptor 2 (PAR2) is expressed in vascular
endothelium and its activation causes vasodilation. We have re-
ported that PAR2 mediated nitric oxide dependent vasodilation
is attenuated in aortas from aged SHRSP.Z Leprfa/IzmDmcr rats
(SHRSP.ZF) with metabolic syndrome. Oxidative stress inhibits
NO mediated vasodilation in SHRSP.ZF aortas. Therefore, we
looked at the relationships between oxidative stress and PAR2
agonist function and receptor expression in SHRSP.ZF. Thiobar-
bituric acid reactive substances (TBARS) in serum increased by
approximately 210%, and PAR2 mediated vasodilations and PAR
2 mRNA levels in aortas decreased by approximately 80% and
40%, respectively, at 30 weeks of age (wks) compared with 10
wks. PAR2 mediated relaxations were negatively correlated
with TBARS levels, and positively correlated with PAR2 mRNA
levels. The TBARS levels were negatively correlated with PAR2
mRNA levels. However, vasodilation did not correlated with
body weight, serum levels of glucose, or triglyceride. These re-
sults suggest that increased oxidative stress is associated with a
decrease in PAR2 expression and as a result, may impair PAR2
mediated vasodilation in metabolic syndrome.44
3-P-83 Perivascular adipose tissue in
Otsuka Long EvansTokushima Fatty rats
does not affect vasodilation
Saki Iwata 1, Satomi Kagota 1, Kana Maruyama 1,
Hirokazu Wakuda 1, Noriko Yoshikawa 2,
Kazuki Nakamura 2, Kazumasa Shinozuka 1
1Dept. Pharmacol. II, Sch. Pharmaceu. Sci., Mukogawa Women’s Univ., 2Dept.
Pharmacol. I, Sch. Pharmaceu. Sci., Mukogawa Women’s Univ.
Adipokines produced by perivascular adipose tissue (PVAT)
are known to affect vascular tone. We reported previously
that impaired vasodilation in SHRSP.Z Leprfa/IzmDmcr
(SHRSP.ZF) rats with metabolic syndrome is masked by the
presence of PVAT to the same degree as in Wistar Kyoto
rats. In the present study, we investigated whether this en-
hancing effect of PVAT is observed in another model of obe-
sity, Otsuka Long Evans Tokushima Fatty (OLETF) rats.
Mesenteric arteries were isolated from male 20 and 30
week old OLETF rats and Long Evans Tokushima Otsuka
(LETO) rats, and vasodilation was examined using wire
myography. OLETF rats were heavier and had higher levels
of serum glucose and lipids than LETO rats, but urine glu-
cose was not detected in any rats. At both ages, vasodilation
in response to sodium nitroprusside in OLETF rats was sig-
nificantly less pronounced than that in age matched LETO
rats. Vasodilation did not differ between arteries with and
without PVAT in both strains. These results indicate that
there is a functional distinction in PVAT between SHRSP.ZF
and OLETF rats. Further investigations are needed to clarify
the trigger for the enhancing effect of PVAT on vasodilation
in SHRSP.ZF rats with metabolic syndrome.
3-P-85 Advanced glycation end
products (AGEs) promote the tube
formation of vascular endothelial cells
by RAW264.7 mouse macrophages
Shinichi Hamasaki 1,2, Takuro Kobori 2,
Atsuhiro Kitaura 1,2, Atsuko Niwa 2, Hideo Takahashi 2
1Dept. Anesthesiology, Kinki Univ. Sch. Med., 2Dept. Pharmacol, Kinki Univ. Sch.
Med.
Advanced glycation end products (AGEs) accumulate in the
blood and tissues of aging individuals and diabetic patients.
AGEs are formed during a nonenzymatic reaction between
proteins and sugar residues. Among the AGE phenotypes,
AGE2 and AGE3 are involved in the immunoreaction. AGEs
have been suggested to play roles in the angiogenesis. How-
ever, it is still unclear the mechanism of the effect of AGEs
on the angiogenesis.
Macrophages induce the production of pro angiogenic cytoki-
nes and growth factors, and enhance the angiogenesis. In vi-
tro tube formation assay using Matrigel base, we found that
RAW264.7 mouse macrophages enhance the tube formation of
vascular endothelial cells b.End5. Moreover, we investigated
the effects of AGEs subsets on RAW264.7 during angiogene-
sis. AGE2/3 induced the tube formation. The co culture of
AGE2/3 and RAW264.7 mouse macrophages enhanced an in-
crease in the tube formation of vascular endothelial cells.
AGE2/3 may enhance the angiogenesis by activation of
macrophages.S243-P-84 Glucose fluctuations induce
ROS mediated eNOS dysfunction in
human vascular endothelial cells: Effect
of astaxanthin
Takahiro Imaizumi, Lobna. A. Abdelzaher,
Tokiko Suzuki, Kengo Tomita, Michinori Takashina,
Yuichi Hattori
Dept. Mol. Med. Pharmacol., Grad. Sch. Med. Pharm. Sci., Univ. Toyama
Glycemic fluctuations may play a critical role in the patho-
genesis of diabetic complications, such as cardiovascular dis-
ease. We hypothesized that fluctuating glucose can have a
substantial impact on vascular endothelial cell function. Hu-
man umbilical venous endothelial cells were incubated in the
absence or presence of astaxanthin or N acetyl L cysteine
(NAC). Constant high glucose increased reactive oxygen spe-
cies (ROS) generation, but such an effect was more pro-
nounced in fluctuating glucose. This was associated with up
regulated p22phox expression. Fluctuating glucose, but not
constant high glucose, significantly decreased the endothelial
nitric oxide synthase (eNOS) phosphorylation level. Further-
more, glucose fluctuation resulted in up regulating gene ex-
pression of pro inflammatory mediators. These adverse
changes were subdued by astaxanthin as well as by the anti
oxidant NAC. Taken together, our results suggest that glu-
cose fluctuation induces ROS mediated impairment of endo-
thelial cell function more greatly than constant high glucose
and that astaxanthin can protect vascular endothelial cells via
its anti oxidative property.
3-P-86 Vascular functional changes
in streptozotocin induced diabetic and
ovariectomized mice
Yasuhiro Takenouchi 1, Michiko Tanaka 1,
Kazuo Ohtake 1, Koji Nobe 2, Keizo Kasono 1
1 Lab. Physiol., Josai Univ., 2Dev. Pharmacol., Dept. Pharmaccol. Toxicol. Ther.,
Showa Univ.
The risk of cardiovascular diseases increases in postmeno-
pausal women compared to premenopausal women. The aim
of the present study was to examine the interaction of hyper-
glycemia and loss of ovarian hormones on the vascular reac-
tivity in a type 1 diabetic mouse model. Intact (sham) or ova-
riectomized (OVX) female ICR mice were treated with strep-
tozotocin to induce type 1 diabetes, and divided four treat-
ment groups : control, sham ; control, OVX ; diabetic, sham ;
diabetic, OVX. The acetylcholine induced endothelium de-
pendent relaxation of aortic rings was impaired (vs. that in
the control, OVX) in diabetic OVX mice, but not in diabetic
sham mice. The sodium nitroprusside induced endothelium
independent aortic relaxation was not altered by diabetes in
both OVX and sham mice. The phenylephrine induced aortic
contraction was not altered by diabetes in both OVX and
sham mice. Furthermore, we investigated vascular reactivity
in renal artery. The phenylephrine induced contraction of
renal artery was increased in diabetic OVX mice, but not in
diabetic sham mice. These results indicated that vascular re-
activities of aorta and renal artery were more remarkably
changed in postmenopausal mice compared to premenopausal
mice under type 1 diabetic condition.5
3-P-87 AGE aptamer inhibits
neointimal hyperplasia in balloon
injured rat carotid arteries
Yuichiro Higashimoto 1, Ayako Ojima 2, Eriko Oda 1,
Takanori Matsui 2, Sho ichi Yamagishi 2
1Dept. of Chem., Kurume Univ. Sch. Med., 2Dept. of Pathophys. Therap. Diabetic
Vasc. Complicat.
Advanced glycation end products (AGE) and their receptor
(RAGE) inte raction elicit inflammatory and proliferative re-
actions in arteries, thus playin g a role in cardiovascular dis-
ease. In this study, we examined whether and how AGE ap-
tamer inhibits neointimal hyperplasia in balloon injured rat
carotid arteries. Male Wistar rats were anesthetized with so-
dium pentobarbital. The left common carotid arterywas bal-
loon injured 3 times with 2F Fogaty catheter inserted
through the femoral artery. Then the rats received continu-
ous intraperitoneal infusion (3 μg/day) of either AGE ap-
tamer or controlaptamerby an osmotic mini pump for 2
weeks. 14 days after the procedure, the left common carotid
arteries wer e excised for morphometric, immunohistochemi-
cal and western blot analyses. Compared with control ap-
tamer, AGE aptamer significantly suppressed neointima for-
mation after balloon injury and reduced AGE accumulation,
oxidative stress generation, proliferation cell nuclear anti-
genpositive area, macrophage infiltration, RAGE and plate-
let derived growth factor BB expression levels in balloon in-
jured carotid arteries. AGE aptamer might be a novel thera-
peutic strategy for suppressing neointima formation after
balloon angioplasty.
3-P-89 Protecive effect of yohimbine
against cisplatin induced acute kidney
injury in rats
Takaomi Shimokawa 1, Risa Nishimura 1,
Hidenobu Tsutsui 1, Takeshi Miura 2,
Masayo Yamagata 1, Tokihito Yukimura 1
1 Lab. Clin. Pharmacol., Fac. Pharm., Osaka Ohtani Univ., 2 Pharmaceutical
Education Support Center, Sch. Pharmaceut. Sci., Mukogawa Women’s Univ.
Nephrotoxicity is a major adverse reaction for an anticancer
drug cisplatin. The present study investigated the renopro-
tective effect of an α2 adrenoceptor antagonist, yohimbine, in
Sprague Dawley rats and the kidney epithelial cells (NRK 52
E). Rats were given a single dose of 7.5 mg/kg, i.v. and then
yohimbine was administered to rats at a dose of 0.1 mg/kg/
day i.p, once a day for four days. Cisplatin group were aggra-
vated kidney functional parameters of blood urea nitrogen
(BUN), plasma creatinine (Pcr) and creatinine clearance
(Ccr). Renal venous norepinephrine concentrations were ele-
vated by cisplatin administration. The treatment of yo-
himbine clearly ameliorated kidney function and injury and
suppressed both increased renal plasma norepinephrine and
rises of TNF α and MCP 1 mRNA levels by cisplatin. In the
NRK 52E cell line, cisplatin induced the decline in cell viabil-
ity. The increased expressions of TNF α expression by cis-
platin in cells were markedly reduced dose dependently af-
ter treatment with yohimbine. Taken together, these results
suggest that yohimbine could prevent cisplatin induced renal
toxicity associated with acute kidney injury by suppressing
the cytokine expression through α2 adrenoceptors in the tu-
bular cells.S243-P-88 Involvement ofAGN 1 that
bind to protein phosphatase 6 in the
intranuclear distribution of spliceosome
U1 70K and the alternative splicing
variants synthesis of tau
Kana Noda, Takako Uchiya, Reiko Okada,
Ryoji Kojima
Lab. of Anal, Pharmacol., Fac. of Pharm. Meijo Univ.
We previously cloned AGN 1 that interacts with protein
phosphatase 6 as a molecule highly expressed in nephritic rat
kidney. Our studies determined that AGN 1 colocalized with
splicing factor SC35 and U1 70K spliceosome. We investi-
gated the involvement of AGN 1in the intranuclear distribu-
tion of U1 70K and the alternative splicing variants synthesis
of tau. In H4IIE and Neuro2a cells treated with AGN 1
siRNA, U1 70K nuclear localization was observed under a
confocal microscope. Moreover, the effect of AGN 1 on the al-
ternative splicing variants synthesis of tau, 4R and 3R tau,
was examined by RealTime PCR. Immunocytochemical ob-
servation showed that U1 70K around the nuclear membrane
was markedly decreased in H4IIE and Neuro2a cells treated
with AGN 1 siRNA. Neuro2a cells treated with AGN 1
siRNA resulted in the decreased mRNA expression of 4R
tau, an alternative splicing variant with tau exon 10, and up
regulation of 3R tau mRNA without exon 10. No significant
change in SC35 expression in AGN 1 siRNA treated cells.
These results suggest that AGN 1 may be required in the in-
tranuclear distribution of U1 70K and the alterative splicing
variants synthesis of tau.
3-P-90 Impairment of endothelial
function in adenine induced renal injury
in rats
Shuhei Kobuchi, Kazuhide Ayajiki
Dept. Pharm., School of Pharm., Hyogo Univ. Health Sci.
We reported that the depressor response caused by acetyl-
choline (ACh) was mediated by endothelium derived hyper-
polarizing factor (EDHF) which was inhibited by nitric oxide
(NO) in anesthetized rats treated with indomethacin (IM).
EDHF induced depressor response and inhibition of EDHF
by NO were attenuated in the rats 12 weeks after 5/6
nephrectomy. In the present study, we examined endothelial
function in adenine induced renal injury in anesthetized rats.
Renal injury was induced by feeding 0.75% adenine diet for 3
or 4 weeks. Treatment with L NA potentiated the depressor
response caused by ACh in normal diet. However, L NA
failed to potentiate the response in adenine diet (3w and 4w).
In the presence of IM plus L NA, ACh induced response in
adenine diet (3w) was similar to that in normal diet (3w).
However, ACh induced response in adenine diet (4w) was
significantly smaller than that in normal diet (4w). Sodium
nitroprusside induced depressor response in adenine diet (4
w) was significantly smaller than that in normal diet (4w).
These findings suggest that inhibition of EDHF by NO is di-
minished because of impairment of NO production or avail-
ability. Further, impairment of endothelial and smooth mus-
cle cells seems to be caused by adenine diet for 4 weeks.6
3-P-91 Endothelium dependent
vasorelaxation in aorta of ischemia/
reperfusion induced acute kidney injury
rats
Ryosuke Tanaka, Sayumi Oka, Shuhei Kanasaki,
Hidetoshi Tsuda, Kana Horie, Noriko Yoshimura,
Mamoru Ohkita, Yasuo Matsumura
Lab. Pathol. and Mol. Pharmacol., Osaka Univ. Pharmaceut. Sci.
Patients with acute kidney injury (AKI) frequently suffer
from extra renal complications. Kidney closely interacts
with various other organs through hemodynamics and auta-
coids, and this may contribute to the pathogenesis and mortal-
ity of AKI. In the present study, we examined endothelium
dependent vasorelaxation in thoracic aorta from male and fe-
male rats subjected to AKI. AKI was achieved by clamping
the left renal artery and vein for 45 or 60 min followed by
reperfusion for 24 hr, 2 weeks after contralateral nephrec-
tomy. Endothelium dependent vasorelaxation were assessed
by dose response to acetylcholine. On the condition of mild
renal dysfunction (BUN, blood urea nitrogen ; 115 mg/dl>),
BUN levels were positively correlated with acetylcholine in-
duced vasorelaxations (P value is 0.0126). However, there is
no correlation in the case of severe renal injury (BUN ; 115
mg/dl<). Moreover, mild renal dysfunction enhanced sensi-
tivity of vasorelaxations to acetylcholine, although the sensi-
tivity was more marked in female rats than in males. These
findings suggest that severity of AKI are closely related to
endothelium dependent vasorelaxations, and that may be con-
tributive to the pathogenesis and sex differences of this in-
jury.
3-P-93 Kv2.2, a voltage gated K+
channel, is involved in reduction of renal
ischemia reperfusion injury
Kazuma Ota 1,2, Yoshitaka Kihira 1, Reina Kishibuchi 1,
Yuki Izawa Ishizawa 1, Yasumasa Ikeda 1,
Keisuke Ishizawa 3, Koichiro Tsuchiya 4,
Shuhei Tomita 5, Toshiaki Tamaki 1
1Dept. Pharmacol., Tokushima Univ. Sch. Med., 2 Student Lab, Faculty of
Medicine, Tokushima University, 3Department of Clinical Pharmacy, Institute of
Biomedical Sciences, Tokushima University Graduate School, 4 Department of
Medical Pharmacology, Institute of Biomedical Sciences, Tokushima University
Graduate School, 5Division of Molecular Pharmacology, Faculty of Medicine,
Tottori University
Renal ischemia reperfusion injury (IRI) is a leading cause of acute kid-
ney injury. In IRI, intracellular ion homeostasis is lost ; Ca2+ is in-
creased and K+ is reduced. We have found that Kv2.2, a voltage gated
K+ channel, is expressed in renal tubules, however, its function in IRI is
completely unknown. Therefore, we explored the role of Kv2.2 in IRI.
The right kidney of a male mouse was resected and then IRI was in-
duced by clamping the left renal vessels for 45 min followed by reperfu-
sion. After IRI, the expression level and the size of Kv2.2 were
changed. Administration of 4 aminopyridine, a voltage gated K+ chan-
nel blocker, 10 min before the clamp increased serum levels of cre-
atinine 12 h after the reperfusion. It is known that the expression level
of hypoxia induced factor 1alpha (HIF 1α) is increased after IRI. In ad-
dition, serum creatinine levels of HIF 1α heterozygous knockout mice
were elevated after IRI. These prompted us to investigate the relation-
ship between Kv2.2 and HIF 1α. Treatment of HK2 cells with dimethy-
loxaloylglycine (DMOG), an activator of HIF 1α, raised the protein
level of Kv2.2.
Together, our results suggest that Kv2.2 is regulated by HIF 1α and
plays a role in reduction of IRI.S23-P-92 HIF 1a is involved in recovery
from renal ischemia reperfusion injury
through regulations of apoptotic factors
Bcl 2 and CHAC1
Reina Kishibuchi 1,2,3,4,5, Yoshitaka Kihira 1,
Kunihisa Yamaguchi 2, Yuki Izawa Ishizawa 1,
Yasumasa Ikeda 1, Keisuke Ishizawa 3, Shuhei Tomita 4,
Koichiro Tsuchiya 5, Toshiaki Tamaki 1
1Department of Pharmacology, Institute of Biomedical Sciences, Tokushima
University Graduate School, 2Department of Urology, Institute of Biomedical
Sciences, Tokushima University Graduate School, 3Department of Clinical
Pharmacy, Institute of Biomedical Sciences, Tokushima University Graduate
School, 4Division of Molecular Pharmacology, Faculty of Medicine, Tottori
University, 5Department of Medical Pharmacology, Institute of Biomedical
Sciences, Tokushima University Graduate School
Renal ischemia reperfusion injury (IRI) is an important cause of acute
kidney injury. Since hypoxia inducible factor (HIF) 1a is accumulated in
renal tubules in IRI, the role of HIF 1a in IRI was investigated by using
HIF 1a hetero knockout (hKO) mice.To perform IRI, the right kidney
was resected and the left renal vessels were clamped for 45 min. After 24
h of reperfusion, blood was collected and the kidneys were harvested.Se-
rum creatinine and tubule injury estimated by PAS staining after IRI
were significantly increased in hKO mice than in WT mice. TUNEL
staining showed tendency to increase of apoptosis in WT mice but not
hKO mice after 12 h of reperfusion. Western blotting showed significant
increase in Bcl 2 in hKO mice. Moreover, a microarray analysis revealed
that cation transport regulator like protein 1 (CHAC1), an apoptosis in-
ducer, was downregulated in hKO mice. Immunostaining and real time
PCR observed that CHAC1 is expressed in renal tubules after IRI. To-
gether, our results suggest that HIF 1a induces apoptosis in tubules after
IRI through the regulations of Bcl 2 and CHAC1. It is possible that early
induction of apoptosis is involved in recovery from the IRI.
3-P-94 Effect of HMG CoA reductase
inhibitors on mouse renal interstitial
fibrosis
Tsuyoshi Kuriyama, Shohei Hamano,
Shigeyoshi Honma, Makoto Yoshida
Dept. Pathophysiol., Fac. Pharmacy, Takasaki University of Health and welfare
Unilateral ureteral obstruction (UUO) is a well established
method for the study of interstitial fibrosis in the kidney. In
this study, we investigated effects of HMG CoA reductase in-
hibitors, pravastatin, on UUO induced renal interstitial fibro-
sis in mice. Fibrosis area of Masson trichrome stained sec-
tion significantly increased by UUO, but this change was in-
hibited by pravastatin (11.3 mg/kg/day in drinking water).
mRNA expression of KIM 1, collagen III, TGF β and HO 1
were increased by UUO.Pravastatin tended to diminish the
expression of these mRNA, the level did not reach signifi-
cant. The phosphorylation of JNK was significantly increased
by UUO, but the change was not inhibited by pravastatin. Col-
lectively, these results suggest that pravastatin ameliorated
the renal interstitial fibrosis induced by UUO, although fur-
ther studies are needed to reveal the precise mechanisms of
the action.47
3-P-95 Assessment of the effects of
antidepressant drugs on noradrenaline
(NA) induced contraction of guinea pig
(GP) urethra
Daisuke Chino 1, Keisuke Obara 1, Satoko Imanaka 1,
Hiroka Fukuhara 1, Junji Uno 1,2, Yoshio Tanaka 1
1Dept. Chem. Pharmacol., Toho Univ. Sch. Pharmaceut. Sci., 2Dept. Pharm.,
Okehazama Hosp.
In this study, we assessed the effects of various antidepres-
sants on NA induced contraction of urethral circular smooth
muscle (SM) isolated from female GP. This study was de-
signed in order to know whether these drugs produce this
muscle contraction that is associated with NA uptake inhibi-
tion and may lead to possible voiding impairment. In the dis-
tal portion of urethral SM, NA induced contraction was
found to be enhanced by desipramine, nortriptyline, amoxap-
ine (tricyclics) ; maprotiline (a tetracyclic) ; paroxetine (an
SSRI) ; and milnacipran, duloxetine (SNRIs) at a concentra-
tion of 10 6 M. On the other hand, in the proximal portion of
urethra, NA induced contraction was suppressed by 10 6 M of
imipramine, clomipramine, trimipramine, amitriptyline, nor-
triptyline (tricyclics). Fluvoxamine, sertraline, escitalopram
(SSRIs), mirtazapine (a NaSSA) did not significantly affect
NA induced contraction in both portions of urethra. These
findings imply that an attention should be paid for the usage
of antidepressants ; some of these drugs might cause voiding
impairment resulting from the NA uptake inhibition associ-
ated overshoot contraction of distal urethral circular SM.
3-P-97 Attenuation of BLM induced
lung inflammation byAG490 through
inhibition ofTRPM2 channels
Ryo Yonezawa 1,2, Shinichiro Yamamoto 2,
Shunichi Shimizu 2
1Div. Physiol. Pathol., Showa. Univ. sch. Pharm, 2Div. Pharmacol., Teikyo Heisei
Univ.
Transient receptor potential melastatin 2 (TRPM2) is a Ca2+
permeable nonselective cation channel that is activated by
oxidative stress. We recently found that bleomycin (BLM) in-
duced lung inflammation is reduced in trpm2 knockout mice
compared to wild type mice. The underlying mechanisms in-
volve inhibition of MIP 2 production/secretion through acti-
vation of TRPM2 channels in alveolar epithelial cells, which
mediates neutrophil recruitment leading to aggravation of in-
flammation in BLM induced lung injury. However, above
mentioned findings have been performed using trpm2 knock-
out mice. We have recently reported that Jak2 inhibitor AG
490 inhibits H2O2 induced TRPM2 activation through inde-
pendent mechanism with Jak2 inhibition. In the present
study, we examined whether AG490 attenuates BLM induced
lung inflammation. Administration with AG490 strongly re-
duced recruitment of polymorphonuclear leukocytes into the
lung. Moreover, secretion of chemokine MIP 2 was also re-
duced by the administration with AG490. These results sup-
port our recent findings using trpm2 knockout mice showing
that BLM induced lung inflammation is mediated, at least a
part, by TRPM2 channel activation. AG490 is an interesting
compound as a seed for TRPM2 channel inhibitor.S23-P-96 TGFβ1 induced pulmonary
fibrosis; lactosylceramide induced
nuclear localization of Smad 2/3
Kazuaki Watanabe, Mamoru Takabatake,
Hiroyuki Nakamura, Toshihiko Murayama
Lab. Chem. Pharmacol., Grad. Sch. Pharmaceutical. Sci., Chiba Univ.
Transforming growth factor β1 (TGFβ1) is considered as a
major factor causing pulmonary fibrosis, and induces expres-
sion of α smooth muscle actin (α SMA), a marker protein of
fibrosis. The up regulation of lactosylceramide (LacCer) syn-
thesis has been shown to mediate intracellular signaling of
some inflammatory cytokines, but how LacCer mediate TGFβ
1 signaling is unclear. In human fetal lung fibroblast 1 (HFL
1) cells, TGFβ1 treatment induced nuclear accumulation of
Smad 2/3, and increased α SMA expression. These two re-
sponses were impaired by pretreatment with PPMP, which
inhibits LacCer synthesis, for 30 min, and co treatment of
LacCer rescued the inhibitory effects of PPMP. Further-
more, the treatment of N butyldeoxynojirimycin, which in-
hibits glucosylceramide synthase and is a therapeutic medi-
cine for Niemann Pick type C disease, showed similar effects
as PPMP. It is reported that LacCer activates protein kinase
C (PKC) and that PKCδ regulates Smad via Rho/ROCK sig-
naling. And we found that inhibition of PKCδ, ROCK, or actin
polymerization also impaired TGFβ1 induced nuclear accu-
mulation of Smad 2/3, and α SMA expression. LacCer ap-
pears to be involved in TGFβ1 induced nuclear accumulation
of Smad 2/3, possibly via PKCδ ROCK signaling.
3-P-98 Sequential changes of
respiratory function and lung fibrosis
induced by intratracheal instillation of
bleomycin in mice
Yoshitomo Morozumi 1, Jun ichi Fuchikami 1,
Maki Takahashi 1, Hirotoshi Akane 1, Yasuki Akie 1,
Akihisa Mitake 1, Kazutetsu Aoshiba 2
1 CMIC BIORESEARCH CENTER Co., Ltd., 2 Tokyo Medical University Ibaraki
Medical Center
Idiopathic pulmonary fibrosis (IPF) is one of the most aggres-
sive interstitial lung diseases characterized by a chronic and
progressive course leading to respiratory failure. The etiol-
ogy of IPF remains poorly understood, but some studies have
suggested that cigarette smoking or other environmental ex-
posures may play a role. We examined the sequential changes
of respiratory function and lung fibrosis induced by intratra-
cheal instillation of bleomycin (BLM) in mice. Mice received
a single intratracheal instillation of BLM using a micros-
prayer. Respiratory function, histopathological changes and
hydroxyproline (HyP) levels in the lung were examined on
Days 3 21 after BLM. Some drugs were treated to examine
effects on BLM induced responses. BLM induced deteriora-
tion of respiratory function and inflammatory cells infiltra-
tion on Day 7, and fibrosis and increases in HyP level in the
lung on Days 14 and 21. Dexamethasone suppressed the dete-
rioration of respiratory function and inflammatory cells infil-
tration, but did not suppress lung fibrosis or HyP level. The
results indicated that this pulmonary fibrosis model showed
similar reactions to lung injury in patients and is useful for
development of therapeutic drugs.48
3-P-99 Decreased expression of Met
in lung epithelial cells during
differentiation
Takashi Kato, Hideo Takahashi
Dept. Pharmacol., Med., Kinki Univ.
Organ specific stem cells play key roles in maintaining the
epithelial cell layers of lung. Bronchioalveolar stem cells
(BASCs) are distal lung epithelial stem cells of adult mice. Al-
veolar type 2 (AT2) cells have important functions and serve
as progenitor cells of alveolar type 1 (AT1) cells to repair the
epithelium when they are injured. Hepatocyte growth factor
(HGF) elicits mitogenic, morphogenic, and anti apoptotic ef-
fects on lung epithelial cells through tyrosine phosphoryla-
tion of Met receptor, and thus is recognized as a pul-
motrophic factor. To understand which cells HGF targets in
lung, we identified the cells expressing Met. Met was
strongly expressed in BASCs, which expressed an AT2 cell
marker, pro SP C, and a club cell marker, CCSP. In alveoli,
we found higher expression of Met in primary AT2 than in
AT1 cells, which was confirmed using primary AT2 cells.
We further examined the mitogenic activity of HGF in AT2
cell derived alveolar like cysts (ALCs) in 3D culture. Multi-
cellular ALCs expressed Met, and HGF enhanced the ALC
production. Taking these findings together, BASCs could also
be an important target for HGF, and HGF Met signaling
could function more potent on cells that have greater multipo-
tency in adult lung.
3-P-101 Combination ofTNF α
neutralization and dexamethasone
treatment suppresses steroid insensitive
airway inflammation
Yuki Nishimoto 1,2, Genki Kimura 1, Keitaro Ueda 1,
Takahiro Nakaoki 1, Takashi Masuko 1,
Tadashi Kusama 1, Yasuo Kizawa 1
1Dept. physiol＆ Anat., Nihon Univ. Sch. Pharm., 2 CMIC PMS Co., Ltd.
Steroid insensitive inflammation is one of the important clini-
cal problems in COPD. Cigarette smoke (CS) and poly(I : C)
reduced steroid responsiveness by the reduction of histone
deacetylase 2 (HDAC2). In in vitro study, TNF α also re-
duces steroid responsiveness. Therefore, we examined the ef-
fect of anti TNF α antibody and dexamethasone (DEX) on CS
and poly(I : C) induced steroid insensitive inflammation.Mice
were exposed to CS for 11 days, followed by administration of
poly(I : C) and DEX for 3 days. Mice were also treated with
anti TNF α antibody for 14 days once every other day. In-
flammatory cells in BALF and TNF α and HDAC2 mRNA
expression levels in lungs were measured by flow cytometer
and real time PCR, respectively.CS and poly(I : C) induced
the increase in total cells and neutrophils in BALF, and
TNF α mRNA levels in lungs. Combination treatment of
anti TNF α antibody and DEX decreased in total cells, neu-
trophils, and TNF α mRNA levels. CS and poly(I : C) in-
duced down regulation of HDAC2 mRNA was restored by
combination treatment of anti TNF α antibody and DEX.
These results suggest that combination of TNF α neutraliza-
tion and steroid treatment provides a new therapeutic ap-
proach to COPD.S23-P-100 Role of CD69 in the
pathogenesis of elastase induced
pulmonary inflammation and
emphysema
Tetsuo Fujita 1, Kento Yoshioka 1, Hiroki Umezawa 1,2,
Yusuke Naito 1,2, Kensuke Tanaka 1,2,
Koichiro Tatsumi 2, Masahiko Hatano 1,
Yoshitoshi Kasuya 1
1Dep. Biomed. Sci., Chiba Univ., 2Dep. Respirol., Chiba Univ. Med.
Cluster of differentiation 69 (CD69), an early activation
marker of lymphocytes, has been recently revealed to play an
essential role in the pathogenesis of various inflammatory
diseases. Although the number of CD69+ T cells has been re-
ported to increase in the lungs of patients with chronic ob-
structive pulmonary disease (COPD), the functional role of
CD69 in the development of COPD remains unclear. To ad-
dress to this question, CD69 deficient (KO) and wild type
(WT) mice were subjected to a mouse model of elastase in-
duced COPD. CD69KO mice showed more severe emphyse-
matous signs than WT mice in response to elastase. More-
over, elastase increased the number of inflammatory cells
and the levels of IL 17A and IL 6 in bronchoalveolar lavage
fluid, which was significantly higher in CD69KO mice than
WT mice. Furthermore, concomitant administration of IL 17
A and IL 6 neutralizing antibodies attenuated the emphyse-
matous changes in the two genotypes, suggesting that CD69
might protect the elastase induced emphysematous change
via inhibiting the production of IL 17 and IL 6. Taken to-
gether, these findings indicate that targeted therapy using
CD69 agonist/activator could be a possible treatment for pa-
tients with COPD.
3-P-102 Inhibitory effect of PF
3758309 on the bronchial smooth
muscle contraction in mouse
Yuki Kai 1, Shoko Tabata 1, Fumiaki Sato 1,
Tetsuro Yumoto 1, Yoshihiko Chiba 2, Hiroyasu Sakai 1
1Dept. Anal. Pathophysiol., Hoshi Univ., 2Dept. Physiol. Mol. Sci., Hoshi Univ.
Rho GTPases are molecular switches that control a wide va-
riety of signal transduction pathways in various cells. We re-
cently suggested that the Rac1 pathway inhibit myosin light
chain phosphatase activity, thereby regulating myosin light
chain phosphorylation and contraction in bronchial smooth
muscle. The p21 activated kinases (PAKs) are serine/
threonine kinases that have been proposed as downstream ef-
fectors of Rac1. In the present study, the gene expression pro-
file of PAK 1 6 was determined in bronchial tissues of mice.
To examine the role of PAKs in the bronchial smooth muscle
contraction, we further investigated the effect of IPA 3
(PAK1 inhibitor), FRAX597 (PAK1, 2, 3 inhibitor) and PF
3758309 (PAK1 6 inhibitor) on various stimuli induced bron-
chial smooth muscle contraction. The gene expressions of
PAK1, 2, 3, 4, 6 were found in bronchial tissue of mouse. The
contraction induced by CCh was significantly inhibited in the
presence of PF 3758309, although the contraction induced by
CCh was not changed by IPA 3 and FRAX597 in bronchial
smooth muscle of mouse. These findings suggest that PAK 4
or/and 6 play an important role in the Rac1 mediated CCh in-
duced brochial smooth muscle contraction of mice.49
3-P-103 Effects of NitrousAcid
Exposure on SpecificAirway Resistance
of Guinea Pigs
Masayuki Ohyama 1, Kenichi Azuma 2,
Chika Minejima 3, Shuichi Adachi 4,
Norimichi Takenaka 5
1Osaka Prefec Insti Pub Health, 2 Kinki Univ, 3 ICU, 4 Sagami Women’s Univ,
5Osaka Prefecture Univ
Nitrous acid (HONO) exists as a gas in the atmosphere.
HONO as well as nitrogen dioxide (NO2) is a primary product
of material combustion, and conventional assays of NO2 meas-
ure HONO as NO2. Therefore, previous studies on the respi-
ratory effects of NO2 may have included exposure to HONO,
without independent measurement of the exposure to and ef-
fects of HONO. This study aims to measure specific airway
resistance (sRaw) of HONO exposure guinea pigs. Eighteen
male Hartley guinea pigs were purchased from SLC, Shi-
zuoka, Japan. The animals were divided into three groups (n=
6/group), and were preliminarily housed for 4 weeks with fil-
tered air and with sRaw measurements two times every
week. We exposed the guinea pigs to 4.2, 0.8 and 0.0 ppm
HONO for 7 weeks (24 h/day) and measured sRaw one time
every week. We used the ratio of the sRaw of exposure pe-
riod to the average of that of preliminarily housed period,
and examined of the effect of HONO exposure using Dun-
nett’s multiple comparison. We found statistically significant
increase at 4 and 5 weeks exposure in HONO exposure
groups of 0.8 ppm. These results suggest that HONO associ-
ate with decrements in lung functions.
3-P-105 Dual Importance of Ca2+ Influx
and Purinergic ReceptorActivation in
Mast Cell Histamine Release
Haruhisa Nishi 1, François Niyonsaba 2
1Dept. Pharmacol., Jikei Univ. Sch. Med., 2Atopy Res. Cent., Grad. Sch. Med.,
Juntendo Univ.
A rise in intracellular Ca2+ ([Ca2+]i) is essential for activation
of mast cells, leading to their release of histamine (HR). Mast
cells also express multiple purinergic P2Y receptors (P2
YRs), some of which are thought to be involved in Ca2+ mobili-
zation. However, no mast cell P2YR receptor has been con-
clusively linked to HR. To investigate this association, the re-
lationship between P2YRs and [Ca2+]i increase was examined
in LAD2 cells, a human mast cell line that can be activated to
degranulation. The expression of several types of TRPC
channels and Orai 1 were detected that should be key compo-
nents for Ca2+ influx via the store operated calcium channel.
Furthermore, thapsigargin (2 μM), a sarcoplasmic/endoplas-
mic reticulum Ca2+ ATPase, significantly but transiently in-
creased the Ca2+ free basal ratio ; the addition of 2 mM CaCl2
to the assay media also resulted in a potent rise in [Ca2+]i.
Some P2Y agonists (up to 1m M) also induced potent Ca2+ mo-
bilization in LAD2 followed by a lower Ca2+ influx. These re-
sults suggest that high Ca2+ influx is more critical than Ca2+
release mast cell HR. These results suggest that high Ca2+ in-
flux is more critical than Ca2+ release for mast cell HR.S253-P-104 Further evidence that clathrin
is involved in agonist induced
internalization of human histamine H1
receptors
Takuya Shirane, Saki Yamakami, Shigeru Hishinuma,
Masaru Shoji
Dept. Pharmacodyn., Meiji Pharm. Univ.
Gq protein coupled human histamine H1 receptors (H1Rs),
which were tagged with myc at N terminal and green fluo-
rescent protein at C terminal, are reported to internalize via
a clathrin independent and lipid raft mediated mechanism in
Chinese hamster ovary (CHO) cells (Br J Pharmacol, 146,
612 624, 2005). However, we have found that wild type H1Rs
internalize via clathrin dependent mechanisms (J Neuro-
chem, 71, 2626 2633, 1998 ; J Neurochem, 113, 990 1001, 2010)
and that modification of C terminal affects clathrin medi-
ated internalization of H1Rs (J Pharmacl Sci, 124, 164P, 2014).
In this study, we evaluated whether modification of N termi-
nal of H1Rs by tagging with hemagglutinin (HA) might affect
clathrin dependent internalization in CHO cells. Internaliza-
tion of H1Rs was measured as a reduction in the pirdonium
sensitive binding of [3H]mepyramine to intact cells. We found
that HA tagged H1Rs internalized upon stimulation with his-
tamine, which was inhibited by a clathrin inhibitor, Pitstop
2 100, but not by its analogue compound for negative control.
These results suggest that HA tagged H1Rs internalize via
clathrin dependent mechanisms, the same as wild type H1Rs
do.
3-P-106 Acid induced intracellular
Ca2+ mobilization via G protein coupled
receptor in HEK293 cell
Tomokazu Matsuo, Kenji Takahashi, Toshio Ohta
Dept. Vet. Phamacol., Fac. Agri., Tottori Univ.
HEK293 cell line is very popularly used for the molecular
cell biology. Although responses of HEK293 to various
stresses such as an acidic condition have been investigated,
their acid sensing mechanisms remain to be elucidated. Ex-
tracellular acid elicited intracellular Ca2+ concentration
([Ca2+]i) increase in a pH dependent manner. [Ca2+]i responses
to acid were not suppressed by the removal of external Ca2+,
but abolished by cyclopiazonic acid, an ER Ca2+ ATPase
blocker. U73122, a phospholipase C (PLC) blocker or xest-
spongin, an IP3 receptor blocker suppressed the acid induced
increase of [Ca2+]i. RT PCR revealed that HEK293 expressed
acid sensing G protein coupled receptors (G2A, OGR1, GPR4,
P2Y). G2A expression was higher than the others. Lysophos-
phatidylcholine, a G2A antagonist attenuated the acid in-
duced [Ca2+]i increases. Finally, knockdown of G2A attenuated
the Ca2+ responses to acid. These results suggest that in-
creases of [Ca2+]i in HEK293 exposed to acid are elicited via
G2A activation followed by PLC IP3 pathway. Since G2A is
involved in immune system and pain signaling, HEK293 may
be a useful cell line for analyzing the G2A functions.0
3-P-107 Sphingomyelin regulates the
activity of secretory phospholipaseA2 in
the plasma membrane
Hiroyuki Nakamura, Shigeo Wakita, Kana Yasufuku,
Tomohiko Makiyama, Misa Waraya,
Naohiro Hashimoto, Toshihiko Murayama
Lab. Chem. Pharmacol., Grad. Sch. Pharmaceutical Sci., Chiba Univ.
We examined the effect of the cellular sphingolipid level on
the release of arachidonic acid (AA) and the activity of secre-
tory phospholipase A2 (sPLA2) using two Chinese hamster
ovary (CHO) K1 cell mutants, LY B and LY A cells, defi-
cient in sphingolipid synthesis. In LY B cells, deficiency of
sphingolipids enhanced the release of AA induced by bee
venom sPLA2 III or human sPLA2 V. These alterations were
reversed by replenishment of exogenous sphingomyelin (SM).
In LY A cells, deficiency of SM increased the release of AA
induced by sPLA2. SM inhibited the activity of sPLA2 in vi-
tro. Niemann Pick disease type C (NPC) is characterized by
accumulation of cholesterol and sphingolipids in late en-
dosomes/lysosomes. In CHO cells lacking NPC1 (A101 cells),
SM level was lower in the plasma membrane, while it was
higher in late endosomes/lysosomes. The release of AA in-
duced by sPLA2 was increased in A101 cells than that in pa-
rental cells (JP17 cells), which was attenuated by adding ex-
ogenous SM. In addition, sPLA2 III induced cytotoxicity in A
101 cells was much higher than that in JP17 cells. These re-
sults suggest that SM in the plasma membrane plays impor-
tant roles in regulating sPLA2 activity and the enzyme in-
duced cytotoxicity in A101 cells.
3-P-109 Regulation of EphA2
trafficking by ceramide 1 phosphate
Shiori Naruoka, Hiroyuki Nakamura, Shohei Nishino,
Hisahiro Yamashita, Toshihiko Murayama
Lab. Chem. Pharmacol., Grad. Sch. Pharmaceutical. Sci., Chiba Univ.
Ceramide 1 phosphate (C1P) is proposed to act as a pro can-
cer lipid, however, its precise mechanisms are unknown. We
found that ceramide kinase (CerK), which phosphorylates ce-
ramide to produce C1P, binds to EphA2. EphA2, which is re-
ceptor tyrosine kinase, has been shown to express high levels
in cancer cells. In contrast, activation of EphA2 by ligand
ephrin A1 causes internalization and degradation of EphA2,
resulting in anti cancer effects. The detailed mechanisms of
EphA2 trafficking has not been elucidated, thus, we studied
regulation of EphA2 trafficking by C1P. We observed eph-
rin A1 induced internalization of EphA2 by immunostaining
in A549 human lung caccer cells expressing EphA2 con-
stantly. As a result, EphA2 internalization was delayed by
CerK inhibitor NVP 231. We quantified EphA2 expression
after ephrin A1 stimulation and detected the delay of EphA2
degradation by NVP 231. We constructed EphA2 recombi-
nant protein and detected its direct binding to C1P. We made
GFP fusion EphA2 vector and its substitution mutant in C1P
binding motif, expressed them to COS 7 cells and observed
the delay of mutant EphA2 internalization compared with
wild type EphA2. In this study, we revealed that C1P regu-
lates EphA2 internalization positively by its direct interac-
tion with EphA2.S253-P-108 Role of phosphorylation
signaling on activation of groupIVA
phospholipaseA2 by lactosylceramide
Risa Yamazaki, Hiroyuki Nakamura, Yuta Moriyama,
Kazuaki Watanabe, Satoshi Tomizawa,
Toshihiko Murayama
Lab. Chem. Pharmacol., Grad. Sch. Pharm. Sci., Chiba Univ.
The activity of α type cytosolic phospholipase A2 (cPLA2α,
group IVA PLA2) is regulated by a combination of two proc-
esses : intracellular translocation (and attachment) of the en-
zyme to substrate membranes that is mainly stimulated by in-
creases in intracellular free Ca2+ concentrations, and phospho-
rylation of the enzyme that is mediated by various kinases.
We previously reported that tumor necrosis factor α (TNFα)
stimulated formation of lactosylceramide (LacCer) in L929
cells, and the lipid directly bound with and activated cPLA2α.
We herein investigated the role of phosphorylation signaling
in the LacCer/TNFα induced activation of cPLA2α. In Lac-
Cer treated cells, phosphorylation of cPLA2α and/or release
of arachidonic acid were mediated by the PKC and ERK1/2
dependent pathways, and these kinases appeared to be acti-
vated by NADPH oxidase dependent formation of reactive
oxygen species. A treatment with the anti LacCer antibody,
which appears to cluster LacCer molecules on the cell sur-
face, phosphorylated cPLA2α, and released arachidonic acid
when combined with a Ca2+ ionophore. We showed that Lac-
Cer simultaneously two pathways to activate cPLA2α : phos-
phorylation signal and attachment of the enzyme to substrate
membranes.
3-P-110 Effect of pro inflammatory
cytokine on H2S induced Ca2+ responses
in RIN14B cells
Ayako Ujike, Soichiro Yamaguchi, Shigeo Ito,
Ken ichi Otsuguro
Lab. Pharmacol., Grad. Sch. Vet. Med., Hokkaido Univ.
Hydrogen sulfide (H2S) plays an important role in (patho)
physiological functions through a variety of ion channels. We
have previously reported that H2S causes bidirectional ef-
fects on Ca2+ signals in RIN14B cells (a rat pancreatic δ cell
line), i.e., inhibition of spontaneous Ca2+ oscillation and Ca2+ in-
crease. In the present study, we examined the effect of in-
flammatory mediators on Ca2+ responses to H2S in RIN14B
cells. RIN14B cells were treated with IL 1β (1 10 ng/ml, 24
hr), one of pro inflammatory cytokines, and intracellular Ca2+
concentration ([Ca2+]i) was measured using Ca2+ imaging sys-
tem with fura 2. Na2S (100 μM), an H2S donor, caused the inhi-
bition and increase of [Ca2+]i in about 50% and 17% of non
treated cells, respectively. Treatment of IL 1β (3 ng/ml) re-
duced the percentage of inhibitory effect (12%) and enhanced
the increase (60%). H2S induced [Ca2+]i increases were inhib-
ited by pretreatment of HC030031 (30 μM), a transient recep-
tor potential (TRP) A1 antagonist, and diltiazem (50 μM), an
L type Ca2+ channel blocker, in non treated cells, and the en-
hanced [Ca2+]i increases were also abolished by them in IL 1β
treated cells. These results suggest that H2S evoled cellular
functions are enhanced under inflammatory conditions.1
3-P-111 Reactive sulfur species inhibit
Ca2+/calmodulin dependent protein
kinase IV via its S sulfhydration
Tsuyoshi Takata, Yukihiro Tsuchiya,
Yasuo Watanabe
Dept. Pharmacol., Showa Pharmaceutical Univ.
Reactive sulfur species (RSSs) modulates protein functions
via S sulfhydration of Cys residues. In this study, we explore
the regulatory mechanisms of RSSs induced S sulfhydration
of Ca2+/calmodulin dependent protein kinase (CaMK) IV.
Binding of Ca2+/calmodulin to CaMKIV exposes its activation
loop to allow phosphorylation at Thr196 by the upstream
CaMKK, exhibiting its full enzyme activation. In vitro incu-
bation of CaMKIV with Na2S3, resulted in inhibition of the
CaMKK induced phosphorylation at Thr196 and thereby inacti-
vation of the enzyme activity. Na2S2 or Na2S4 showed a similar
inhibitory effect with an apparent higher or lower IC50 value,
respectively to Na2S3. Meanwhile, mutated CaMKIV (C198V)
was refractory to the Na2Sn (n=2, 3, or 4) induced enzyme in-
hibition. We also identify S sulfhydration of Cys198 contain-
ing CaMKIV peptide with Na2S4 treatment in mass spectrome-
try. Treatment of cells expressing CaMKIV with Na2S4, re-
sulted in a decreased A23187 triggered Thr196 phosphoryla-
tion. Cells expressing C198V proved resistant to a decrease of
the phosphorylation. Thus, we propose a novel mechanism of
CaMKIV regulation, RSSs induced inactivation via its S
sulfhydration of Cys198 in cells.
3-P-113 Intra organellar Ca2+
Signaling Imaged Using Genetically
Encoded Ca2+ Indicators CEPIA
Junji Suzuki 1, Kazunori Kanemaru 1, Kuniaki Ishii 2,
Masamichi Ohkura 3, Yohei Okubo 1, Masamitsu Iino 1
1Dept. Pharmacol., Grad. Sch. Med., Univ. Tokyo, Tokyo, Japan, 2Dept.
Pharmacol., Grad. Sch. Med., Yamagata Univ., Yamagata, Japan, 3 Brain Sci. Inst.,
Saitama Univ.
The endoplasmic reticulum (ER) and mitochondria accumu-
late Ca2+ within their lumens to regulate a variety of cell func-
tions. To decipher the spatiotemporal dynamics and physi-
ological functions of Ca2+ in the ER and mitochondria, we de-
veloped a series of genetically encoded fluorescent indica-
tors for intra organellar Ca2+ imaging, named CEPIA. Owing
to the high signal to noise ratio of CEPIA based imaging, we
succeeded in visualizing Ca2+ dynamics in the ER and mito-
chondria with subcellular resolution, and observed a wave
like propagation of ER Ca2+ release and intercellular hetero-
geneity in mitochondrial Ca2+ signal. CEPIA indicators also
allow the simultaneous use of other indicators or fluorescent
proteins, enabling multi parametric measurements such as
simultaneous Ca2+ imaging in multiple subcellular compart-
ments and quantitative analysis of the relationship between
ER Ca2+ concentration and subcellular distribution of STIM1,
which is the sensor of Ca2+ concentration in the ER. Further-
more, we have generated transgenic mice expressing CEPIA
for in vivo analyses of intra organellar Ca2+ signaling. Thus,
CEPIA is expected to further advance the study of dynamics
and physiological functions of ER and mitochondrial Ca2+ sig-
naling.S23-P-112 Regulation of NO induced
intracellular Ca2+ influx viaTRPC
activation
Yukihiro Tsuchiya 1, Megumi Naito 1,
Riko Matsushita 1, Mayumi Nyunoya 1, Aya Kajiwara 1,
Tsuyoshi Takata 1, Hideshi Ihara 2, Yasuo Watanabe 1
1Dept. Pharmacol. Showa Pharmaceutical Univ., 2Dept. Biological Sci., Grad. Sch.
of Sci., Osaka Pref. Univ.
The gaseous nitric oxide (NO) produced by NO synthase
(NOS) is a signaling molecule that influences various physi-
ological responses. NO signals by activating soluble
guanylate cyclase and by S nitrosylating Cys of many target
proteins including transient receptor potential canonical 5
(TRPC5) protein. Our previous studies indicated that neuro-
nal NOS (nNOS) expression promotes nicotine induced Ca2+
influx, thereby enhances the activation of ERK1/2 in PC12
cells. Here, we clarify the mechanism of NO induced Ca2+ in-
flux in nNOS expressing PC12 (NPC12) cells.
Treatment of NPC12 cells with nicotine increased Ca2+ influx,
being inhibited by L NAME, a NOS inhibitor. There were no
remarkable changes in K+ induced Ca2+ influx between PC12
and NPC12 cells. Antioxidants such as N acetyl L cysteine
and glutathione ethyl ester inhibited the nicotine induced
Ca2+ influx in NPC12 cells. However, ODQ, a soluble
guanylate cyclase inhibitor, does not. In addition, YM 58483,
an inhibitor of TRPC, inhibited the nicotine induced Ca2+ in-
flux in NPC cells.
We propose that redox modification by NO is involved in the
nicotine induced Ca2+ influx via TRPC activation in NPC12
cells.
3-P-114 Simultaneous imaging of Ca2+
dynamics in the endoplasmic reticulum
and mitochondria in pancreatic β cells.
Riko Aoki, Junji Suzuki, Kazunori Kanemaru,
Masamitsu Iino
Dept. Pharmacol., Grad. Sch. Med., Univ. Tokyo, Tokyo, Japan
Changes in the intracellular Ca2+ concentration (Ca2+ signals)
play an essential role in insulin secretion from pancreatic β
cells. Although Ca2+ influx through voltage gated Ca2+ chan-
nels is thought to be the main source of glucose induced Ca2+
signals in β cells, recent reports suggest that Ca2+ release
from the endoplasmic reticulum (ER) and Ca2+ uptake by mi-
tochondria may also have regulatory roles in insulin secre-
tion. However, Ca2+ dynamics in these organelles have re-
mained elusive due to limitations in the method for the visu-
alization of organellar Ca2+ concentrations. We here used re-
cently developed intraorganellar Ca2+ indicators, CEPIA (Cal-
cium measuring organelle Entrapped Protein Indicators) for
intraorganellar Ca2+ imaging in the Ins 1 insulinoma cell line.
We succeeded in simultaneous imaging of Ca2+ dynamics in
the ER, mitochondria and cytoplasm. The three compart-
ment Ca2+ imaging suggested that Ca2+ is released from the
ER during spontaneous cytosolic Ca2+ oscillations. Further
analysis using this method is expected to provide deeper in-
sight into the Ca2+ signaling mechanism during insulin secre-
tion in β cells.52
3-P-115 Critical roles of exon2 of the
BK channel α subunit revealed by a
novel splice variant.
Yoshiaki Suzuki 1, Susumu Ohya 2, Hisao Yamamura 1,
Giles Wayne 3, Yuji Imaizumi 1
1Dept. Cell.＆Mol. Pharmacol., Grad. Sch. Pharmaceut. Sci., Nagoya City Univ,
2Dept. Pharmacol., Kyoto Pharm. Univ., 3 Faculty of Kineology, University of
Calgary
Large conductance Ca2+ activated K+ (BK) channels alter
membrane potentials in response to changes in intracellular
Ca2+ level, resulting in negative or positive feedback mecha-
nisms to Ca2+ channels in excitable or non excitable cells, re-
spectively. In the present study, we investigated the role of a
novel BKα splice variant (BKαΔe2) cloned from OUMS 27, a
model of chondrocytes. BKαΔe2 lacks exon2 codeing the in-
tracellular S0 S1 linker. BKαΔe2 channels conduct no cur-
rent, but can attenuate BK channel currents when co ex-
pressed with wild type BKα (BKαWT) in HEK293 cells.
Analysis of single channel currents demonstrated that BKα
channels containing one or two BKαΔe2 subunits can function
as BK channels. Image analyses revealed that BKαΔe2 is not
predominantly expressed on cell surface. However, they can
be trafficked to plasma membrane by forming hetero te-
tramer with BKαWT. These heteromers exhibit much lower
trafficking efficiency than BKαWT homo tetramers. Site di-
rected mutagenesis identified Gly177 and Arg178 as the es-
sential residues for surface expression. These results demon-
strate that BKαΔe2 can modulate BK channel activity,
thereby tuning physiological responses to intracellular Ca2+
elevation in a number of different types of cells.
3-P-117 Relationship between
neurosphere culture period and the yield
of neurons after differentiation
Kanako Takahashi 1, Nozomi Kasahara 2,
Hisashi Ohara 2, Masahiro Takase 2, Kaori Chujo 1,
Yuko Sekino 1, Mitsuo Tanabe 2, Kaoru Sato 1
1Div. of Pharmacology, Nat. Inst. Hlth. Sci., 2 Lab. of Pharmacology, Sch. of
Pharmacy, Kitasato Univ.
Although protocols for mass production of human iPSC de-
rived neurons are necessary to apply these cells to the drug
development process, little information is available about the
culture protocols to produce neurons in high yield. In this
study, as a basic study, we examined whether neurosphere
(NS) culture period affects the number of neurons after dif-
ferentiation. Two groups of rat NSs were produced by cultur-
ing neural stem cells of E16 telencephalons for 11 and 25
days. Dissociated cells from these NSs were differentiated in
adherent condition. Although the number of cells involved in
11 day and 25 day NSs were almost same, the increment
rates from differentiation day 3 to 7 were 1.1 times for 11
day group and 15.1 times for 25 day group. On the differen-
tiation day 3, the percentage of radial glia in 11 day group
and 25 day group are 52% and 83%. EdU incorporation assay
(differentiation day 3 7) showed that the percentage of EdU
(+)Tuj1(+) cells was 21.9% for the 11 day group and 90.0% for
25 day group. These results suggest that longer culture pe-
riod of NS increases the percentage of radial glia, thereby
leading to the remarkable increase in the number of Tuj1(+)
neurons. This research is supported by AMED 15mk0104053h
0101 to S.Y.S23-P-116 Characterization of human
iPS cell derived hepatocytes for use in
drug development study
Yasuhiro Tosaka 1, Tatsuji Enoki 1, Josefina Edsbagge 2,
Junichi Mineno 1
1 CDM Center, Takara Bio Inc., 2 Takara Bio Europe AB
Primary human hepatocyte is used for in vitro cell based
toxicological testing. However, it has several problems, such
as high cost, large lot to lot variation and decrease of its
functions during culture.
CellartisⓇ Enhanced hiPS HEP (hiPS HEP) is human iPS
cell derived hepatocyte cell manufactured by robust differ-
entiation protocol. It shows high homogeneity and several fea-
tures of adult hepatocytes. Drug metabolizing enzyme activi-
ties, especially CYP1A, CYP3A and CYP2C9, are exhibited
at similar levels comparable to primary hepatocytes, even
though CYP activity variations are observed among three
hiPS HEP lines from different donors.
To examine whether hiPS HEP can be served for toxicologi-
cal testing, several reference compounds were added to cells,
and then cytotoxicity was evaluated. As a result, hiPS HEP
was observed to be sensitive against hepatotoxic compounds,
whereas little cytotoxicity was found by non toxic structural
analogs. These results were reproducible among three
batches. Furthermore, high content analysis revealed
changes in mitochondrial membrane potential against hepato-
toxic compounds in hiPS HEP, as expected.
These results suggest CellartisⓇ Enhanced hiPS HEP is well
functional and suitable for toxicological testing.
3-P-118 Study on the Evaluation
System of Mesenchymal Stem Cells
Transplantation using a Cerebral
Infarction Model in Rats
Takashi Tashiro, Yoshiyuki Hayashida,
Mototsugu Sakakibara, Saeko Yoshihara,
Seiichi Katayama, Naoyuki Hironaka, Katsuhide Nishi
Pharmacology Department, Kumamoto Laboratory, LSI Medience Corporation
The cerebral infarction is one of the three major diseases and
has been rated the high rank of cause of death in Japan.
Recently, many studies using mesenchymal stem cells (MSC)
have been reported on cerebral infarction. In the present
study, we attempted to evaluate effects of MSC using rota
rod test, neurological symptoms and step test as the evalu-
ation index to establish a transient middle cerebral artery oc-
clusion (MCAO) model in rats. To establish the model, male
nude rats were used and the MCA was occluded for 90 min-
utes by a 4 0 nylon suture precoated with silicone. MSC were
intravenously or intracerebrally administered at 24 hours af-
ter MCAO.
In the transient MCAO model rats, the cerebral infarction
nest was found and a neurological functional disorder after
the cerebrovascular disorder was observed. The sham opera-
tion rats did not show such symptoms. Based on the results,
the cerebral infarction model has been established in nude
rats. In addition, because we have developed the transplant
method of the MSC with intracerebral and intravenous ad-
ministration, evaluation of MSC on cerebral ischemia has be-
come feasible.53
3-P-119 Studies on the molecular
mechanism of clozapine action with
iPSC technology
Mikiya Fujiwara 1, Masataka Kikuchi 2,
Kazuki Nagayasu 3, Takanobu Nakazawa 3,
Hidenaga Yamamori 4, Atsushi Kasai 1,
Atsuko Hayata Takano 1, Norihito Shintani 1,
Michiko Fujimoto 4, Yuka Yasuda 4, Mitsuru Ishikawa 5,
Wado Akamatsu 5,6, Hideyuki Okano 5, Akihiro Nakaya 2,
Hitoshi Hashimoto 1,3,7, Ryota Hashimoto 4,7
1 Lab. Mol. Neuropharmacol., Grad. Sch. Pharm. Sci., Osaka Univ., 2Dept. Genome
Info., Osaka Univ. Grad. Sch. Med., 3 iPS Cell based Res. Project on Brain
Neuropharmacol. and Toxico., Grad. Sch. Pharm.Sci., Osaka Univ, 4Dept. Psycho.,
Osaka Univ. Grad. Sch. Med., 5Dept., Physiol., Keio Univ. Sch. Med., 6 Center for
Genom. and Regenerative Med., Juntendo Univ. Sch. Med., 7Mol. Res. Center for
Children’s Mental Dev., United Grad. Sch. Child Dev., Osaka Univ.
Schizophrenia is a chronic psychiatric disorder with complex neurodevelop-
mental and genetic origins. While many antipsychotics have been shown to be
effective in the treatment of schizophrenia, about 20 30% of the cases show
treatment resistant symptoms. Clozapine is the only antipsychotic drug that is
effective in treatment resistant schizophrenia ; however, there is inter indi-
vidual variability in drug efficacy during clozapine treatment. Therefore, the
identification of the molecular mechanisms of its drug action as well as drug re-
sponse predictors is imperative. In this study, we focused on an identical twin of
patients with schizophrenia identified in Osaka University Hospital, one of them
responded well to clozapine treatment and the other did not. We established iPS
cells from their immortalized B cells and patient’s neurons were differentiated
from these iPS cells. We then performed RNA sequencing to compare the tran-
scriptome profile of the mock or clozapine treated neurons from these patients.
We found that several genes including cell adhesion molecules showed differen-
tial expression pattern between these two patients. Our results contribute to un-
derstanding the molecular mechanisms of clozapine action.
3-P-121 Sandhoff disease model
mouse derived iPS cells have a marked
tendancy to differentiate toward
astrocyte lineage
Katsutoshi Kaizu 1, Yusuke Yanagi 1,
Hitoshi Sakuraba 2, Yasuhiro Ogawa 1, Kazuhiko Oishi 1
1Dept. Pharmacol., Meiji Pharmaceutical Univ., 2Dept. Clin Genetics., Meiji
Pharmaceutical Univ.
Sandhoff disease (SD) is a glycosphingolipid storage disease
that arises from mutations in the Hexb gene and the resul-
tant deficiency in Β hexosaminidase activity. This deficiency
results in aberrant lysosomal accumulation of the ganglioside
GM2 and related glycolipids, and progressive deterioration of
the central nervous system. Dysfunctional glycolipid storage
causes severe neurodegeneration through a poorly under-
stood pathogenic mechanism. We have generated iPS cells
from the Hexb / mice, a mouse model of SD (SD iPSC)
(Ogawa Y et al., PloS one, 8, e55856, 2013). In the present
study, the ability of differentiation from neural stem cells
(NSCs) into neural cells between SD and Wild type iPSCs
were investigated. SD iPSCs were allowed to differentiate to-
ward NSCs using SDIA or SFEBq method. NSCs were cul-
tured under differentiation conditions. A significant increase
was observed in the ratio of astrocyte differentiation in SD
iPSCs, compared with that in WT iPSCs. Miglustat, an in-
hibitor of the enzyme glucosylceramide synthase, reversed
the increase in astrocyte differentiation. These results sug-
gest that SD iPSCs have a marked tendancy to differentiate
toward astrocyte lineage.S23-P-120 Effect of refametinib on
differentiation of iPS cells into neural
crest lineage.
Nana Tsuchida, Yasuhiro Ogawa, Kazuhiko Oishi
Dept. Pharmacol., Meiji Pharmaceutical Univ.
Neural crest (NC) cells are a migratory, multipotent cell
population that arises at the neural plate border. Abnormal
development of NC cells can result in neurocristopathies, in-
cluding Hirschsprung’s disease. Recently, we generated iPS
cells from the P0 Cre ; Z/EG double transgenic mouse (P/G
iPSCs), which provides a basis for mechanistic studies of NC
development as well as a potential model to study NC associ-
ated diseases (Ogawa et al., PloS one, 10, e0138620, 2015). Re-
fametinib (BAY 86 9766) is a highly selective and potent
orally available inhibitor of MEK1/2. Refametinib displays
antineoplastic activity in multiple preclinical cancer models,
and is currently in phase I and II clinical trials for various
solid tumors. In the present study, the effect of refametinib
on NC differentiation of P/G iPSCs was investigated. Re-
fametinib (1 10 μM) effectively induced differentiation into
NC derived cells. Addition of the vitamin A related morpho-
gen retinoic acid facilitated refametinib inducd differentia-
tion in a cooperative manner. These results suggest that re-
fametinib might be useful in drug therapy for the treatment
of neurocristopathies.
3-P-122 Histamine Uptake
Mechanism in Mast Cells via Uptake 2
SystemTransporters: Investigation Using
Rat Basophilic Leukemia Subclone (RBL
2H3 Sc98) Cells
Trivadila Trivadila,
Muhammad Novrizal Abdi Sahid, Shuang Liu,
Kazutaka Maeyama
Departmen of Pharmacology, Ehime University, Graduate School of Medicine
Rat basophilic leukemia (RBL 2H3) cell line is widely used
for study of inflammation, allergy and immune response. We
found RBL 2H3 sub clone (RBL 2H3 Sc98) cells that have
few amount of histamine but uptake and store histamine after
exogenous histamine loading, resulting in histamine release
after antigen stimulation. Without exogenous histamine
loaded, total histamine content of subclone cells was very low
compared with wild type cells. This showed that RBL 2H3
Sc98 cells have the abilities to uptake and transport histamine
from environment into the cytoplasm. These actions are
thought to conduct via uptake 2 system transporters includ-
ing organic cation transporters (OCTs) and plasma mem-
brane monoamine transporter (PMAT). Since the histamine
uptake mechanism in mast cells is still not fully understood,
We used RBL 2H3 Sc98 cells and decynium 22 (D22) as trans-
porters inhibitor to investigate the mechanism of histamine
uptake in mast cells. D22 addition before exogenous hista-
mine loaded into the subclone cells reduced total histamine.
Both wild type and subclone cells expressed mRNA of OCT1,
OCT2 and PMAT by RT PCR detection.54
3-P-123 L Asparaginase allergy in the
mouse model and its inhibition by anti
IgE antibody
Ai Nogami Hara 1, Kazue Yabuki 1, Kaori Suwaki 1,
Ai Handa 1, Kazuki Hara 2, Takae Hanada 3,
Yasuhiro Kawakami 2, Akira Shimada 3,
Mitsunobu Mio 1
1 Lab. Pharmacol., Shujitsu Univ., Sch. Pharm., 2Dept. of pharm., Okayama
Saiseikai General Hospital, 3Dept. Pediatrics, Okayama Univ. Hospital
L Asparaginase (L Asp) derived from E. coli (LeunaseⓇ) is
one of the essential drugs for acute lymphoblastic leukemia.
Native L Asp often causes allergies, including anaphylaxis.
At present, there is neither suitable therapy for L Asp al-
lergy nor alternative L Asp in Japan. We induced type I al-
lergy to E. coli L Asp in mice and the effects of anti IgE an-
tibody and concomitant drugs were evaluated.
Male BALB/c mice sensitized with L Asp (100 μg with alum
i.p. and 10 μg i.d. in the auricle) were challenged with 10 μg
L Asp in the auricle. The auricle thickness was measured (n
=6 or more). H&E and toluidine blue stainings of auricle sec-
tions were performed.
L Asp challenge induced significant swelling of the auricles
(52.5±5.7 μm vs control 3.3±1.4 μm, p<0.01). Anti IgE at 100
μg significantly inhibited the swelling to 7.3±1.2 μm, p<0.01.
Microscopy revealed eosinophil infiltration and mast cell de-
granulation in challenged auricles. The swelling was aug-
mented by 150 mg/kg cyclophosphamide (CY) (p<0.05) but
not methotrexate at 200 mg/kg.
It was indicated that anti IgE can inhibit L Asp allergy and
that CY, which is reported to suppress Treg function, may
exacerbate L Asp allergy.
3-P-125 Therapeutic betamethason
treatment decreases demyelination and
inflammation in experimental
autoimmune encephalomyelitis model
mice of multiple sclerosis
Yasuhiro Ohshiba, Yasushi Hirasawa,
Yukiko Kawasaki, Takahiro Sugiura,
Tomoaki Matsuzawa, Tohru Toyoshi
Nihon Bioresearch Inc.
Multiple sclerosis (MS) afflicts more than two million people
worldwide, over two thirds of which are woman. It is charac-
terized by generating a chronic demyelinating autoimmune
inflammation of the central nervous system in which immune
attack by T cells and B cells against myelin sheath leads to
focal lesions in the central nervous system and subsequent
neuronal damage. Experimental autoimmune encephalomye-
litis (EAE) model mice as MS are appreciated as many models
for investigating human diseases. C57BL/6J mice were immu-
nized with a myelin oligodendrocyte glycoprotein 35 55
(MOG35 55) peptide to induce EAE. In this study, we reported
that EAE model mice were treated with 0.1 or 0.5 mg/kg/day
betamethason intraperitoneal administration daily from day
21 to day 34 after MOG35 55 peptid immunization. In particular,
clinical score was assessed throughout the disease course.
Additionally, we assessed in histological analysis after final
administration. We observed that decreased inflammation
and demyelination at the C4 6 cervical level treated be-
tamethason.S253-P-124 Effects of various drugs in the
chronic dermatitis model with mild to
severe severity induced by Mite Dp
antigens in NC/Nga mice
Yoshifumi Shinmei, Hisao Nishikawa, Ayaka Nagura,
Ryutaro Shimohira, Yuki Etou, Hirotada Tsutsumi,
Yoshiki Miura
Dept. of Contracted Research. Bioscience Business Division, KAC Co., LTD.
[Purpose] To clarify the effects of various drugs on clinical
signs in the animal model of chronic dermatitis, which was in-
duced by Mite Dp extract in NC/Nga mice. [Method] NC/Nga
mice were treated with Mite Dp extract dissolved in saline
intradermally on the ears twice a week. The dermatitis mod-
els with mild or severe severity were prepared by modifying
the concentration of Mite Dp extract solution and the number
of treatment. The following drugs, Steroids (SRs),
Tacrolimus (TL), Lidocain (LC) and Terfenadine (TF) were
examined topically or orally. The seriousness of dermatitis
was evaluated as thickness and clinical severity score of the
ear injected with Mite antigens. The thickness was measured
using a thickness gauge, and the clinical skin severity was
scored. [Results, Conclusion] SRs caused statistically signifi-
cant inhibition against increases in ear thickness and clinical
severity score in all stages from early to late phases of
chronic dermatitis model induced by Mite Dp. TL showed
significantly inhibitory effects only in the incipient stage of
the dermatitis model. On the other hand, LC and TF did not
have any effects.
3-P-126 Exacerbation ofTNBS
induced colitis in mice lacking the
microsomal prostaglandin E synthase 1
Tomomi Kawakita 1,2, Naoto Yoshimura 1,
Anna Takemura 1, Hidero Kitasato 2, Fumiaki Kojima 1
1Dept. Pharmacology, Kitasato Univ. Sch. Allied Health Sciences, 2Dept.
Environmental Microbiology, Kitasato Univ. Grad. Sch. Medical Sciences
Inflammatory bowel disease (IBD), including ulcerative coli-
tis and Crohn’s disease, is one of the most common intestinal
disorders. Microsomal prostaglandin E synthase 1 (mPGES
1) is a key enzyme that acts downstream of cyclooxygenase
and plays a major role in the inflammatory response by con-
verting prostaglandin (PG) H2 to PGE2. PGE2 is highly pro-
duced in the inflamed mucosa of patients with IBD. However,
the role of mPGES 1 in IBD has not been fully elucidated yet.
In this study, we demonstrate the role of mPGES 1 on the de-
velopment of colitis induced by the haptinizing agent 2,4,6
trinitrobenzene sulfonic acid (TNBS), one of the well estab-
lished models of IBD. The mice lacking mPGES 1 (mPGES
1 / mice) exhibited massive loss of body weight compared to
that of wild type mice after intrarectal administration of
TNBS. Histological analysis further showed significant exac-
erbation of intestinal inflammation in mPGES 1 / mice. In ad-
dition, the histological abnormalities consistent with colitis
observed in mPGES 1 / mice were associated with higher
levels of intestinal cytokine expression. These results suggest
that mPGES 1 plays a protective role in IBD, partly by regu-
lating the production of proinflammatory cytokine in intes-
tine.5
3-P-127 Spirulina components
alleviate NASH progression to intervene
inflammation in progressive rats.
Saori Nomura 1, Aya Yoshii 1, Shigeru Okada 2,
Ritsuko Watanabe 3, Hiroshi Toyoda 3,
Hideaki Kabuto 4, Tomoko Yamanushi 4,
Mitsumasa Mankura 5, Yasumasa Kodo 6,
Toru Egashira 2, Akitane Mori 2, Fusako Takayama 2
1 Faculty of Pharmaceutical Science, Okayama University, 2Graduate Schoolof
Medicine, Dentistry and Pharmaceutical Sciences, Okayama University,
3 pathological examination department, Okayama Kyoritsu Hospital, 4 Kagawa
Prefectural College of Health Sciences, 5 Kurashiki Sakuyo University, Bizen
Chemical Co., Ltd., 6 Spirulina Bio Lab. Co., Ltd.
Backgrounds : Our previous study exhibited Spirulina platensis (SP)
worked so well in preventing fibrosis and ameliorating fatty liver of
an animal model of non alcoholic steatohepatitis (NASH). Polyamines
are constituents in SP involving in turnover and proliferation of cell
and have been indicated to have anti oxidative, anti inflammatory
and antiglycation effects. So this study aimed to explore effects of SP
and spermidine (SPD), a polyamine on NASH rats. Methods : Animal
experiment was performed in 7 groups ; Control (MF chow diets),
CDHF (choline deficient high fat diets), NASH [Patent No. JP
5109134], NASH+NASH+6SP (SP 6g/kg/day), NASH+1.6SPD, NASH
+4.87SPD (SPD 1.6mg or 4.87mg/kg) and NASH+pioglitazone (PGZ,
3mg/kg/day). The efficacies of SP components and PGZ on NASH
were evaluated by blood biochemical tests and histopathologic exami-
nations. Results and Conclusion : Oral administration of SP compo-
nents were significantly effective on NASH. SP effects were supe-
rior to PGZ. Their efficacies were resulted from the inhibition of
cross talk between oxidative stress and inflammation in NASH. Con-
sidering liver fat accumulation in NASH pathogenesis, their modifi-
cation of lipid metabolism disorder may also be involved.
3-P-129 Influence of communication
box induced acute psychosocial stress
on male mouse social behavior
Toya Morishita, Takayoshi Mamiya, Hiroshi Oda,
Yuya Hasegawa, Daisuke Ibi, Masayuki Hiramatsu
Dept. Chem. Pharmacol., Fac. Pharm., Meijo Univ.
Excessive stress affects not only various autonomic functions
but also brain function. Here, we examined whether acute
psychosocial stress induced by a communication box affects
social and general behaviors in male mice. We used C57BL/6J
male mice (8 weeks old) and induced psychosocial stress (30
min) by using a communication box. Blood was sampled dur-
ing and after exposure to the stress. After the stress, brains
were removed and dissected into the frontal cortex, hip-
pocampus, striatum, amygdala, and hypothalamus to measure
corticosterone, GnRH/GnIH, and testosterone levels. On day
4, the mice were subjected to the open field and social inter-
action tests. Acute psychosocial stress increased corticoster-
one levels in the hippocampus and decreased GnRH levels in
the amygdala and hypothalamus. There was no significant
difference in behavior between stressed and non stressed
mice in the open field test. In addition, the latency to ap-
proach the female and the duration were not affected in the
stressed mice. It seems that acute psychosocial stress does
not influence the male’s motivation to approach the female,
which is induced via the hormone system in the male mouse
brain.S23-P-128 Influences of prenatal
nicotine exposure on the hippocampal
function in adolescenct mice
Takayoshi Mamiya 1, Shota Tanase 1, Maki Hada 1,
Shino Takeuchi 1, Daisuke Ibi 1, Masayuki Hiramatsu 1,
Toshitaka Nabeshima 1,2
1Dept. Chem. Pharmacol., Fac Pharm., Meijo Univ., 2Nabeshima Lab., Meijo Univ.
It is well known that prenatal nicotine exposure (PNE) may
cause cognitive impairment in offspring. In this study, we in-
vestigated whether the exposure to nicotine (0.2 mg/mL in
drinking water with sucrose) via maternal milk during E14
P0 impaired hippocampus dependent learning and memory
in adolescence. In the hippocampal CA1 region, the induction
and maintenance of N methyl D aspartate (NMDA) receptor
dependent long term potentiation (LTP) was diminished by
PNE, whereas the paired pulse facilitation was not affected.
Behaviorally, we found that PNE impaired contextual but
not tone dependent fear memory in 7 to 8 week old mice.
Both impairments were attenuated by the repeated co treat-
ment with methyllycaconitine, a nicotinic alpha 7 receptor
antagonist. The results suggest that the nicotinic alpha 7 re-
ceptor dependent plasticity may be required for NMDA re-
ceptor related long term memory formation, and that PNE
may disrupt this form of plasticity. (This study was sup-
ported by an SRF research grant.)
3-P-130 Repeated psychosocial stress
decreased social behaviors in the
adolescence
Hiroshi Oda, Takayoshi Mamiya, Toya Morishita,
Yuya Hasegawa, Daisuke Ibi, Masayuki Hiramatsu
Chem. Pharmacol. Fac. Pharm. Meijo Univ.
Repeated stress contributes to the development of mental dis-
order. Here, we examined whether repeated psychosocial
stress might affect social and general behaviors in male mice.
C57BL/6J male mice (8 weeks old) were subjected to psycho-
social stress (30 min×3 times for 5 days) by the communica-
tion box. From the day 6, open field test, social interaction
tests were examined. After the behavioral test, we measured
the monoamine contents, and corticosterone, GnRH/GnIH,
testosterone in the frontal cortex, hippocampus, striatum and
hypothalamus.
In the social interaction test the latency of approach and its
duration to female mice in the stressed mice were prolonged
compared to non stressed mice, whereas general behaviors
in the both groups were not affected. The contents of norad-
renaline in the hippocampus and striatum of stressed mice
were more than those in the non stressed mice. Repeated
stress failed to affect the levels of corticosterone, GnRH and
testosterone, but changed GnIH level in the frontal cortex
and hypothalamus. These results suggest that the motivation
to females were affected by repeated psychosocial stress via
noradrenergic system.56
3-P-131 A novel ferulic acid derivative
FAD012 ameliorates sleep disturbance
induced by repeated restraint stress in
rats
Hirokazu Matsuzaki 1, Eri Tamura 1, Meiyan Xuan 2,
Kosuke Hayashi 2, Takeshi Sakamoto 2,
Yasuhide Hibino 3, Mari Okazaki 1
1 Pharmacol., Fac. Pharm. Sci., Josai Univ., 2Org. Med. Chem., Fac. Pharm. Sci.,
Josai Univ., 3 Immunobiochem., Fac. Pharm. Sci., Josai Univ.
Sleep disturbance caused by psychosocial stress, which is a
serious problem in the modern world, has been identified as a
risk factor for various diseases including psychiatric disor-
ders. Ferulic acid (FA), a phenolic phytochemical, exerts
various pharmacological effects, such as neuroprotective and
antidepressant like effects. In this study, we investigated the
effects of FAD012, a synthetic derivate of FA, on sleep distur-
bance induced by repeated restraint stress in male SD rats.
Rats were implanted with recording electrodes for electroen-
cephalography and electromyography to monitor sleep wake-
fulness states, and they were subjected to repeated restraint
stress (3 hrs/day×3 days×2 cycles). The repeated restraint
stress decreased non REM sleep and increased wakefulness
and sleep latency in vehicle treated control rats. Oral ad-
ministration of FAD012 (3 mg/kg) before the daily stress sup-
pressed all these changes in sleep wakefulness states. In addi-
tion, FAD012 suppressed adrenomegaly in the rats. These
stress resistant effects of FAD012 were more potent than
those of FA. These results suggest that FAD012 suppresses
the stress induced excessive enhancement of HPA axis and
ameliorates sleep disturbance in the rats.
3-P-133 Selection of optimal reference
genes for expression analysis of genes
related to generation of action
potentials in human iPS cell derived
cardiomyocytes using quantitative real
time RT PCR
Reiko Kimura 1, Masami Kodama 1,
Kazuharu Furutani 2, Yasunari Kanda 3,
Yoshihisa Kurachi 2, Yuko Sekino 3,
Tetsushi Furukawa 1, Junko Kurokawa 1
1Dept. Bio info. Pharmacol., Med. Res. Inst., Tokyo Med.＆ Dent. Univ., 2Div.
Mol. and Cell. Pharmacol., Dept. Pharmacol., Grad. Sch. of Med., Osaka Univ.,
3Div. Pharmacol., Natl. Inst. Hlth. Sci.
Human iPS cell derived cardiomyocyte (hiPSC CM) is conceptually
promising as an unlimited source of human cardiomyocytes for clinical
and basic research. However, there has been disagreement as to what
constitutes hiPSC CM action potentials. To characterize diverse elec-
trophysiological phenotypes among several hiPSC CM cell lines, we
here aim to analyze expression of genes related to generation of action
potentials with quantitative real time RT PCR (qRT PCR) analysis. As
part of qRT PCR analysis, normalization of the data requires reference
genes that display uniform expression under different conditions of the
targets. We here assessed the expression of ten candidate reference
genes in a diverse set of 5 hiPSC CM samples and a human heart total
RNA as a positive control, using the geNorm software. The results re-
vealed that GAPDH and HMBS (hydroxymethylbilane synthase), but not
β actin, are suitable references for comparing qRT PCR data in differ-
ent hiPS CMs samples. These results provide an experimental basis for
future cardiac pharmacotoxicological research on gene expression in
hiPS CMs using qRT PCR. (Supported by AMED15mk0104030h0102)S23-P-132 The mechanisms of
mitochondrial mass increase byAZT
Ryosuke Nomura 1, Shigeki Kushimoto 1,
Teruyuki Yanagisawa 2, Takeya Sato 2
1Dept. ECCM, Tohoku Univ. Hosp., 2Dept. Molpharm., Tohoku Univ. Grad. Sch.
Med.
Azidothymidine (AZT) is a backbone drug for anti HIV ther-
apy. Yet use of AZT has been reported to cause lethal neuro-
pathy and myopathy, the mechanisms of which are still un-
known. We have been clarifying the mechanisms of AZT in-
duced mitochondrial dysfunction using cardiac H9c2 cells as
a model. Following AZT administration, the mitochondrial
mass showed an increase, the possible mechanism for the mi-
tochondrial mass increment is as follows : impair the
autophagic flux which degrades the dysfunctional mitochon-
dria or enhance mitochondrial biogenesis to compensate the
decreased mitochondrial function. We have previously shown
that AZT impaired autophagic flux. In this study, we exam-
ined the effect of AZT on mitochondrial biogenesis. Real time
PCR analysis showed that expression of both SIRT1 and
PPARγ coactivator 1α which are master regulators for the
mitochondrial biogenesis are significantly increased by AZT.
Cycloheximide (CHX), a protein synthesis inhibitor notably
reduced but not abolished the elevation of mitochondrial
mass by AZT. These result indicate that the increased mito-
chondrial mass by AZT is caused by both impairment of
autophagic flux and increase in compensatory mitochondrial
biogenesis.
3-P-134 Assessment of cytotoxicity
using mitochondrial dynamics in iPS
cells
Shigeru Yamada 1, Miki Asanagi 1,2, Naoya Hirata 1,
Hiroshi Itagaki 2, Yuko Sekino 1, Yasunari Kanda 1
1Div. Pharmacol., NIHS, 2Grad. Sch. Eng., Yokohama Natl. Univ.
Mitochondria is well known to change its morphology in re-
sponse to environmental conditions and is regulated by fusion
proteins (Mfn, Opa1) and fission proteins (Fis1, Drp1). We
have examined whether these dynamics can be applied for as-
sessment of adverse drug response using human induced plu-
ripotent stem cells (iPSCs). Here we report a role of mito-
chondrial dynamics in assessment of chemicals. Exposure to
nanomolar tributyltin (TBT) decreased cell viability in
iPSCs. TBT also reduced intracellular ATP levels. We next
assessed the effects of TBT on mitochondrial dynamics.
Staining with MitoTracker revealed that TBT induced mito-
chondrial fragmentation. TBT also degraded the mitochon-
drial fusion protein mitofusin 1 (Mfn1). Moreover, Mfn1 deg-
radation was abolished by knockdown of the E3 ubiquitin li-
gase membrane associated RING CH 5 (MARCH5), suggest-
ing that nanomolar concentrations of TBT could induce mito-
chondrial dysfunction via MARCH5 mediated Mfn1 degrada-
tion in iPSCs. Thus, mitochondrial dynamics might be a good
endpoint for assessment of chemicals. It should be deter-
mined whether mitochondrial dynamics in iPSCs can be used
to assess drugs. This research is supported by grants from
MHLW #H25 Kagaku Ippan 002 (YK) and AMED #15mk
0104053h0101 (YS).57
3-P-135 An attempt to assess
developmental neurotoxicity using
human multipotent cells
Miki Asanagi 1,2, Shigeru Yamada 1, Naoya Hirata 1,
Hiroshi Itagaki 2, Yuko Sekino 1, Yasunari Kanda 1
1Div. Pharmacol., NIHS, 2Grad. Sch. Eng., Yokohama Natl. Univ.
Exposure to chemicals in utero or during childhood can cause
a variety of neurodevelopmental and neurological disorders.
To date, in vitro developmental neurotoxicity assessment has
not been established yet. To pursue possibility of in vitro de-
velopmental neurotoxicity method, we used human multipo-
tent cell line NT2/D1. As a positive control, we selected the
organotin compound tributyltin (TBT), which is a well
known neurotoxicant. In the present study, we examined the
effect of TBT on NT2/D1 cells. Exposure with TBT inhib-
ited cell growth and ATP production. In addition, exposure
with TBT induced G2/M cell cycle arrest and degraded cell
division cycle 25C (cdc25C), which is a regulator of G2/M pro-
gression. We next examined the involvement of isocitrate de-
hydrogenase 3 (IDH3), which catalyzes isocitrate to α keto-
glutarate in the TCA cycle, as a novel TBT target. Apigenin,
an IDH3 inhibitor, mimicked the TBT effects. α Ketogluta-
rate analogue recovered the effect of TBT on growth arrest.
Furthermore, some chemicals mimicked the effect of TBT on
cell growth and ATP production. These data suggest that
chemical toxicity might be involved in energy metabolism.
These endpoints in human multipotent cells could be used to
assess developmental neurotoxicity.
3-P-137 Silica nanoparticles induce
oxidative stress on hippocampal neuron
Tomohito Yamana 1, Yuji Kamikubo 1, Yuriko Inoue 2,
Takashi Sakurai 1
1Dept. Pharmacol., Juntendo Univ. Sch. Med., 2Dept. Anat., Showa Univ. Sch.
Med.
Recently, nanoparticles (NP), made of various materials such
as gold, carbon and silica (Silicon dioxide, SiO2), are used in
widely including industry, cosmetics and food. Silica is found
in food, human’s hair and nail, and silica nanoparticles
(SiNPs) are easy to make and not expensive. Furthermore, it
is considered that the SiNPs (<50 nm) can cross the blood
brain barrier, thus, SiNPs are expected to use for drug and
gene delivery to brain. Recently, some studies have shown
that SiNPs toxic effect on cell lines. However it is not clear
whether neural function is affected by SiNPs. Therefore, we
examined the cytotoxicity of SiNPs using primary rat hip-
pocampal cultures. In this report, we analyzed cytotoxic ef-
fect using luminescent cell viability assay, and reactive oxy-
gen species live cell imaging assay. We examined the effect
of particle size and concentration, electric charge and surface
modification on hippocampal neurons. We found that SiNPs
induce oxidative stress and anti oxidants reduce the cell
damage. Our results suggest that NPs may alter neuronal
functions.S253-P-136 An attempt to establish a
novel parameter for in vitro evaluations
of adverse effects on the central nervous
system based on the synapse imaging
Hideo Shimizu 1,2, Ayana Kohari 3, Yumiko Suchi 3,
Kenji Hanamura 4, Tomoaki Shirao 4, Mitsuo Tanabe 3,
Yuko Sekino 2, Kaoru Sato 2
1Office of Regulatory Science and Clinical Research Support, Dept. Clinical
Research and Trials, AMED, 2Division of Pharmacol., NIHS, 3 Lab. Pharmacol.,
Sch. Pharmaceutical Sciences, Kitasato Univ., 4Dept. Neurobiol. and Behavi.,
Gunma Univ. Grad. Sch. Med.
In the current drug development process, irreversible pa-
rameters such as cell death and neurite retraction are used in
the in vitro evaluations of adverse effects (AEs) on the cen-
tral nervous system (CNS). However, most of CNS AEs occur
before reaching to those irreversible changes. We therefore
are attempting to establish novel in vitro parameters to pre-
dict the CNS AEs. Because synaptic dysfunctions are associ-
ated with most of the CNS AEs, we focused on drebrin, an ac-
tin binding protein, which clusters within spine heads of
functional synapses. Cultured hippocampal neurons were
treated with L glutamate (10 nM 100 μM) for 24 hr. After im-
munostaining, we quantified the number of drebrin clusters
of one neuron, the dendritic area, and the number of survived
cells. L glutamate decreased these parameters in a concen-
tration dependent manner and the IC50s for drebrin cluster,
neurite retraction and cell death were 191, 589 and 2818 nM,
respectively. These results suggest that the number of dre-
brin clusters per one neuron is the sensitive parameter re-
flecting synaptic functions and useful for in vitro evaluations
of AEs on the CNS.
3-P-138 Clioquinol induced
stabilization of HIF 1α is protective
against toxicity of clioquinol
Masato Katsuyama 1, Chihiro Yabe Nishimura 2
1 RI Ctr., Kyoto Pref. Univ. Med., 2Dept. Pharmacol., Kyoto Pref. Univ. Med.
Clioquinol was used extensively in the mid 1900s as an amebi-
cide to treat indigestion and diarrhea. It was eventually with-
drawn from the market because it was linked to subacute
myelo optic neuropathy (SMON) in Japan. However, the
pathogenesis of SMON has not yet been intensively eluci-
dated. We performed a global analysis on human neuroblas-
toma cells using DNA chips and found that clioquinol induced
DNA double strand breaks, leading to the activation of ATM
and downstream p53 signaling, both thought to take part in
clioquinol induced neurotoxicity. On the other hand, the
mRNA levels of such hypoxia responsive genes as BNIP3,
NIX, and Rab20 were significantly increased in SH SY5Y
and IMR 32 neuroblastoma cells exposed to clioquinol. Pro-
moter analyses in SH SY5Y cells revealed that the clioqui-
nol induced transcription of the BNIP3 gene was dependent
on the sequence between 259 and 245 of the translation in-
itiation site, which contained a hypoxia response element.
Clioquinol induced stabilization of HIF 1α was detected by
Western blot analyses and RNA interference against HIF 1α
enhanced clioquinol induced cell death. Accordingly, these
results suggest that the clioquinol induced hypoxia responses
are protective against toxicity of clioquinol.8
3-P-139 PARAPHILOMETROIDES
NEMIPTERIAS BIOACUMULATOR FOR
METAL DETOXIFICATION IN
NEMIPTERUS PERONIIANDTHEIR
MECHAMISM OFACTIONS
Mohamad Fauzi Bin Mahmud 1,
Faizah Shaharom Harrison 2,
Mohamad Khairi Mohd Zainol 1,
Nurul Huda Abd Kadir 1,3
1 School of Food Science and Technology, 2 Institut Penyelidikan Kenyir, Universiti
Malaysia Terengganu, 3 Institute of Tropical Aquaculture (AKUATROP),
Universiti Malaysia Terengganu
Loss of profit in fish industry is due to parasite that prevalence in
fish.. Our results have shown that heavy metal was lower for in-
fected fish compared to the non infected fish. Thus, we expected
that parasite could be bioaccumulator for heavy metal. Glutathione
(GSH) is important in order to detoxify heavy metal in parasite.
However our result has shown that GSH is unchanged. andheavy
metals content in Paraphilometroides nemipterus (P. nemipteri)
was found to be higher in Kuala Besut compared to Pulau Kambing.
Glutathione s transferase (GST) and p38 proteins areinvolved in
metal detoxification and oxidative stress,could be a biomarker of
oxidative stress. Thus, our airmsare to determine GST enzyme ac-
tivity, p38 protein expression and to evaluate heavy metal content
in P. nemipteri from high and low polluted area in South China Sea.
Protein expressions were done using western blot technique. Our
result has shown that p38 protein expression in P. nemipteri at Be-
sut was higher compared to P. nemipteri of Pulau Kambing, sug-
gesting that the parasite was exposed to stress andGST expression
of P. nemipteri from both sampling site was expressed suggesting
that the detoxifictaiom of heavy metals occurred.
3-P-141 ODN D SL01, aTLR9 Ligand,
induces neuronal protection against
NMDA induced damage in the murine
retina
Kenji Sakamoto, Aiko Omori, Sayaka Yokoo,
Hiroko Ushikubo, Asami Mori, Tsutomu Nakahara,
Kunio Ishii
Dept. Mol. Pharmacol., Kitasato Univ. Sch. Pharm. Sci.
It has been believed that excitotoxicity is involved in the neu-
ronal cell death induced by glaucoma. Synthetic CpG oligode-
oxynucleotide (ODN) has been reported to activate TLR9,
and protect against ischemia reperfusion injury in the
murine brain. In the present study, we examined whether
ODN D SL01, a CpG ODN, protected against NMDA induced
retinal injury in the mouse, in vivo. Male ICR mice of 8 12
weeks old were subjected to intravitreal NMDA (40 nmol/
eye). ODN D SL01 (3 nmol/animal) was intraperitoneally in-
jected 24 hours before NMDA injection. Eyes were enucle-
ated 7 days later and the whole mount retina was prepared.
The retinal neurons in the ganglion cell layer were stained
with alexa fluor 488 labeled anti NeuN antibody. The images
of the retinal neurons labeled with the antibody were ob-
tained using a confocal laser microscope. ODN D SL01 sig-
nificantly reduced retinal ganglion cell death induced by
NMDA. These results suggest that CpG ODN may be a new
approach for the treatment of the retinal diseases related to
excitotoxicity, such as glaucoma and retinal artery occlusion.S23-P-140 CYTOTOXICITY OF ZINC
OXIDE (ZnO NP)ANDTITANIUM
DIOXIDE (TiO2 NP) NANOPARTICLES ON
HUMAN FIBROBLAST CELL LINE
Siti Nuriah Mohd Noor 1, Mohd Sabri Mohd Ghazali 2,
Nur Afikah Othman 2, Nurul Huda Abd Kadir 1
1 School of Food Science and Technology, Universiti Malaysia Terengganu, 21030
Kuala Terengganu, Terengganu, Malaysia, 2 School of Fundamental Science,
Universiti Malaysia Terengganu, 21030 Kuala Terengganu, Terengganu, Malaysia
Zinc oxide (ZnO NP) and titanium dioxide (TiO2 NP) nanopar-
ticles are widely used in various industrial applications and
cosmetic products. The advantages of using nanoparticles
(NPs) was due to its solubility improvement. However, the
safety issues of these NPs is still a concern by World Health
Organization (WHO). Thus, cytotoxicity effect of ZnO NP
and TiO2 NP was conducted to evaluate the safety of ZnO NP
on human fibroblast cells using AlamarBlue™ (AB). Glu-
tathione (GSH) and reactive oxygen species (ROS) which
could be biomarkers of cell death were assessed fluorometri-
cally using OPA (o phthaldialdehyde) assay and DCFH DA
(2, 7 dichlorofluorescin diacetate) assay respectively. Based
on our results, IC50 (50% inhibition concentration) of ZnO NP
at 24 h and 48 h treatment were 10 μg/mL and 11 μg/mL,,
while for TiO2 NP, there is no IC50 detected. We speculated
that GSH could triggered cell death, however, our GSH level
showed that there was no significance difference. In addition,
ROS of treated cells were elevated with the increment of
dose and time of treatment.
Keywords : fibroblast (346), glutathione (386), proliferation
(716)
3-P-142 Zinc chloride reduces NMDA
induced neuronal injury via its anti
oxidative effect in the rat retina
Takumi Koguchi, Hiroko Ushikubo, Asami Mori,
Tsutomu Nakahara, Kenji Sakamoto, Kunio Ishii
Dept. Mol. Pharmacol., Kitasato Univ. Sch. Pharm. Sci.
It has been believed that excitotoxicity is involved in the neu-
ronal cell death induced by glaucoma. Reactive oxygen spices
are reported to be involved in excitotoxicity of neurons. We
have been reported that zinc deferoxamine, a membrane
permeable derivative of deferoxamine, has neuroprotective
effects on NMDA induced neuronal injury in the retina.
However, it has been reported that zinc also has an anti oxi-
dative effect. In the present study, we examined whether zinc
itself protected against NMDA induced retinal injury in the
rat, in vivo. Male SD rats of 7 weeks old were subjected to in-
travitreal NMDA (200 nmol/eye). Eyes were enucleated 7
days later and horizontal sections of 5 μm thickness through
the optic nerve head were prepared. These specimens were
subjected to morphometry. Interperitoneal administration of
zinc chloride (0.1 0.6 mg/kg) was performed 15 min before
NMDA injection, and 2, 4 and 6 days after NMDA injection.
Zinc chloride (0.2 mg/kg) significantly reduced neuronal cell
death, and the numbers of TUNEL positive cells and 8
OHdG positive cells 24 h after NMDA injection. These re-
sults suggest that zinc chloride reduced excitotoxicity by re-
ducing reactive oxygen species production in the rat retina.59
